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CLAIMS 



[Claim(s)] 

[Claim 1] While receiving supply of hydrogen gas and oxidation gas and generating power using these 
hydrogen gas and oxidation gas The 1st passage which is equipped with the fuel cell which discharges used 
hydrogen off-gas and oxygen off-gas, is the fuel cell system for mount carried in a car, is connected with the 
hydrogen off-gas exhaust port of said fuel cell, and passes said discharged hydrogen off-gas, The 2nd 
passage which is connected with the oxygen off-gas exhaust port of said fuel cell, and passes said 
discharged oxygen off-gas, The mixed section which draws said discharged hydrogen off-gas and said 
discharged oxygen off-gas from said the 1st passage and said 2nd passage, respectively, and mixes said 
oxygen off-gas to said hydrogen off-gas, The fuel cell system for mount equipped with the 3rd passage 
which is connected with this mixed section, passes the mixed mixed gas, and discharges said hydrogen off- 
gas in atmospheric air. 

[Claim 2] In the fuel cell system for mount according to claim 1 said mixed section The oxygen off-gas 
branching installation passage which branches from said 2nd passage, and shunts and introduces said 
oxygen off-gas from said 2nd passage, It has the mixing chamber which the volume expanded so that it 
might pass to said 3rd passage after being connected with this oxygen off-gas branching installation passage 
and said 1st passage and mixing said hydrogen off-gas and said oxygen off-gas. Said 2nd passage is a fuel 
cell system for mount which joins said 3rd passage on a lower stream of a river from the branching part of 
said oxygen off-gas branching installation passage. 

[Claim 3] It is the fuel cell system for mount which has the pressure-loss member which generates the 
pressure loss of the fluid which passes through said 2nd passage between said branching part and the 
unification part to said 3rd passage in the fuel cell system for mount according to claim 2. 
[Claim 4] It is the fuel cell system for mount by which said pressure-loss member is used as the muffler in 
the fuel cell system for mount according to claim 3. 

[Claim 5] The fuel cell system for mount further equipped with the catalytic- reaction section which makes 
the hydrogen and oxygen which are contained in said gas arranged and mixed in claim 1 thru/or the fuel cell 
system for mount according to claim 4 all over the passage passage of said mixed gas after said mixed 
section or the mixed section react using a catalyst, and reduces the hydrogen concentration in said gas. 
[Claim 6] The fuel cell system for mount which is arranged all over said 1st passage and is further equipped 
with the bulb in which passage and cutoff of said hydrogen off-gas to said mixed section are possible by 
closing motion in claim 1 thru/or the fuel cell system for mount according to claim 5. 

[Claim 7] The 4th passage which is connected with hydrogen gas supply opening of said fuel cell, and pours 
said hydrogen gas supplied in the fuel cell system for mount according to claim 6, The 1st part between the 
exhaust port of said fuel cell in said 1st passage, and said bulb, The fuel cell system for mount further 
equipped with the 2nd part in said 4th passage, and the 5th passage which returns said hydrogen off-gas 
discharged from the bond and said fuel cell in between **s to a sink and said 4th passage. 
[Claim 8] In the fuel cell system for mount according to claim 6 or 7 The 6th passage which is connected 
with oxidation gas supply opening of said fuel cell, and passes said oxidation gas supplied, The flow rate 
variant part which it is arranged all over said 2nd passage or said 6th passage, and can change the flow rate 
of said oxygen off-gas discharged, It is the fuel cell system for mount characterized by making the flow rate 
of said oxygen off-gas discharged increase from a predetermined flow rate by said flow rate variant part in 
case it has further said bulb and the control section which controls said flow rate variant part and said 
control section opens said bulb. 

[Claim 9] In the fuel cell system for mount according to claim 6 or 7 The 6th passage which is connected 
with oxidation gas supply opening of said fuel cell, and passes said oxidation gas supplied, The flow rate 
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variant part which it is arranged all over said 2nd passage or said 6th passage, and can change the flow rate 
of said oxygen off-gas discharged, It is the fuel cell system for mount which is further equipped with said 
bulb and the control section which controls said flow rate variant part, and is characterized by said control 
section opening said bulb when the flow rate of said oxygen off-gas discharged by said flow rate variant part 
is over the predetermined flow rate. 

[Claim 10] It is the fuel cell system for mount which is further equipped with the control section which 
controls said bulb in the fuel cell system for mount according to claim 6 or 7, and is characterized by 
making said bulb repeat closing motion a comparatively short period in case said control section sends said 
discharged oxygen off-gas to said mixed section. 

[Claim 1 1 ] The fuel cell system for mount further equipped with the flow rate reduction section which sets 
to the fuel cell system for mount according to claim 6 or 7, is arranged between said bulb in said 1st 
passage, and said mixed section, is made to reduce the flow rate of said hydrogen off-gas which flows from 
said bulb, and is sent out to said mixed section. 

[Claim 12] claim 1 thru/or claim 1 1 — the fuel cell system for mount which has the diffusion member which 
diffuses the gas stream which flows into the end of said 3rd passage out of end opening of this passage in 
the direction of the diameter of opening in the fuel cell system for mount given in either, 
[Claim 13] The fuel cell system for mount which has the diffusion member which is the fuel cell system for 
mount which is equipped with the fuel cell which discharges used hydrogen off-gas and oxygen off-gas, and 
is carried in a car while receive supply of hydrogen gas and oxidation gas and generating power using these 
hydrogen gas and oxidation gas, and diffuses the gas stream which flows out of end opening of this passage 
into the end of the passage which aims at discharge into the atmospheric air of the gas containing said 
hydrogen off-gas or this off-gas in the direction of the diameter of opening. 

[Claim 14] It is the fuel cell system for mount by which a predetermined distance is separated for this end at 
the end of said passage, it is equipped with the method electric shielding member of a wrap in the fuel cell 
system for mount according to claim 12 or 13, and this covered member has 1 or two or more holes more 
than the diameter of predetermined. 

[Claim 1 5] It is the fuel cell system for mount by which said covered member is made into the shape of the 
shape of a mesh, and porous punch in the fuel cell system for mount according to claim 14. 
[Claim 16] While receiving supply of hydrogen gas and oxidation gas and generating power using these 
hydrogen gas and oxidation gas In the fliel cell which discharges used hydrogen off-gas and oxygen off-gas 
The process which mixes said hydrogen off-gas which is the hydrogen off-gas discharge approach which 
discharges said hydrogen off-gas discharged in atmospheric air, and was discharged from the (a) 
aforementioned fliel cell with said discharged oxygen off-gas, (b) The hydrogen off-gas discharge approach 
equipped with the process which discharges said mixed gas in atmospheric air. 

[Claim 1 7] In the hydrogen off-gas discharge approach according to claim 16 said process (a) The process 
which introduces said hydrogen off-gas discharged from said fliel cell into the mixing chamber which the 
volume expanded from the 1st passage which passes this off-gas (al), The process which introduces into 
said mixing chamber said oxygen off-gas discharged from said fuel cell from the branching passage which 
branched from the 2nd passage which passes this off-gas (a2), The process which discharges said gas mixed 
in said mixing chamber to the 3rd passage connected with said mixing chamber is included. Said process (b) 
The hydrogen off-gas discharge approach including the process which joins said 3rd passage in said 2nd 
passage, and discharges said gas in atmospheric air on a lower stream of a river from the branching part of 
said branching passage in said 2nd passage. 

[Claim 1 8] It is the hydrogen off-gas discharge approach including the process which makes the hydrogen 
and oxygen which are contained in said gas with which said process (b) was mixed in the hydrogen off-gas 
discharge approach according to claim 16 react using a catalyst, and reduces the hydrogen concentration in 
said gas, and the process which discharges said gas by which hydrogen concentration was reduced in 
atmospheric air. 

[Claim 19] It is the hydrogen off-gas discharge approach which includes the process to which the flow rate 
of said oxygen off-gas discharged from said fuel cell is made to increase from a predetermined flow rate in 
case said process (a) mixes said hydrogen off-gas to said oxygen off-gas in the hydrogen off-gas discharge 
approach according to claim 16 or 18. 

[Claim 20] It is the hydrogen off-gas discharge approach which includes the process which mixes said 
hydrogen off-gas to said oxygen off-gas when the flow rate of said oxygen off-gas with which said process 
(a) is discharged from said fuel cell in the hydrogen off-gas discharge approach according to claim 16 or 18 
is over the predetermined flow rate. 
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[Claim 21] It is the hydrogen off-gas discharge approach including the process which said process (a) is the 
discrete timing of a comparatively short period about said hydrogen off-gas in the hydrogen off-gas 
discharge approach according to claim 16 or 18, and is mixed to said oxygen off-gas. 
[Claim 22] It is the hydrogen off-gas discharge approach including the process which reduces the flow rate 
of said hydrogen off-gas with which said process (a) is discharged from said fuel cell in the hydrogen off- 
gas discharge approach according to claim 16 or 18, and the process which mixes said hydrogen off-gas 
with which the flow rate was reduced to said oxygen off-gas. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydrogen off-gas discharge approach for discharging 
the suitable fuel cell system for mount carrying in cars, such as an automobile, and hydrogen off-gas. 
[0002] 

[Description of the Prior Art] Since energy efficiency is high, the fuel cell which generates power in 
response to supply of the hydrogen gas from a high-pressure hydrogen gas holder, a hydrogen storing metal 
alloy tank, etc. is promising as sources of power, such as an electric vehicle. 

[0003] By the way, when using such a fuel cell as a source of power of a car, it is necessary to carry in a car 
the fuel cell system which contains the hydrogen gas passageway for sending in hydrogen gas etc. in a fuel 
cell not to mention a fuel cell from sources of hydrogen gas supply, such as the above-mentioned high- 
pressure hydrogen gas holder or a hydrogen storing metal alloy tank, and the source of these hydrogen gas 
supply. 
[0004] 

[Problem(s) to be Solved by the Invention] When it carries a fuel cell system in a car, in order to treat 
inflammable high hydrogen gas, on the occasion of the handling, sufficient consideration is required. 
However, it was not able to be said that the consideration to used hydrogen off-gas was enough for power 
generation with a fuel cell. That is, although this hydrogen off-gas may contain non-consumed hydrogen, the 
actual condition is that atmospheric-air emission is carried out as it is. 

[0005] In view of such the actual condition, a header and this solution were aimed at for the following new 
technical problems. Hydrogen content gas has a fear of the ignition phenomenon of hydrogen off-gas 
occurring, when the situation where the hydrogen concentration in the gas by which atmospheric-air 
emission is carried out increases from having inflammability, and the situation where some which can serve 
as an ignition source are near the gas exhaust lap. 

[0006] Then, the purpose of this invention is about hydrogen off-gas to offer the fuel cell system for mount 
and the hydrogen off-gas discharge approach of discharging to atmospheric air, after solving the above- 
mentioned technical problem and making hydrogen concentration sufficiently low. 
[0007] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain a part of 
above-mentioned purpose [ at least ], the 1st fuel cell system for mount of this invention While receiving 
supply of hydrogen gas and oxidation gas and generating power using these hydrogen gas and oxidation gas 
The 1st passage which is equipped with the fuel cell which discharges used hydrogen off-gas and oxygen 
off-gas, is the fuel cell system for mount carried in a car, is connected with the hydrogen off-gas exhaust 
port of said fuel cell, and passes said discharged hydrogen off-gas, The 2nd passage which is connected with 
the oxygen off-gas exhaust port of said fuel cell, and passes said discharged oxygen off-gas, Let it be a 
summary to have the 3rd passage which is connected with the mixed section which mixes said the 1st 
passage and said 2nd passage with said oxygen off-gas discharged in a bond and said discharged hydrogen 
off-gas, and this mixed section, passes said mixed gas, and is discharged in atmospheric air. 
[0008] Moreover, while the hydrogen gas discharge approach of this invention receives supply of hydrogen 
gas and oxidation gas and generates power using these hydrogen gas and oxidation gas In the fuel cell which 
discharges used hydrogen off-gas and oxygen off-gas The process which mixes said hydrogen off-gas which 
is the hydrogen off-gas discharge approach for discharging said hydrogen off-gas discharged in atmospheric 
air, and was discharged from the (a) aforementioned fuel cell with said discharged oxygen off-gas, (b) Let it 
be a summary to have the process which discharges said mixed gas in atmospheric air. 
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[0009] Thus, by the above-mentioned fuel cell system for mount or the above-mentioned hydrogen gas 
discharge approach, the hydrogen off-gas discharged from the fuel cell is mixed with the oxygen off-gas 
similarly discharged, oxygen off-gas — nitrogen — since it considers as rich gas, by the above-mentioned gas 
mixture, hydrogen off-gas can be diluted and the concentration of the hydrogen contained in the mixed gas 
can be reduced. Therefore, after reducing hydrogen concentration to sufficient low concentration, the mixed 
gas can be discharged in atmospheric air. Consequently, atmospheric-air emission of the hydrogen off-gas is 
not carelessly carried out with high hydrogen concentration, and it is desirable. 

[0010] The 1st fuel cell system for mount of this invention which has the above-mentioned configuration 
can take various modes. The oxygen off-gas branching installation passage which branches said mixed 
section to the 1 st from said 2nd passage, and shunts and introduces said oxygen off-gas into it from said 2nd 
passage first, It shall have the mixing chamber which the volume expanded so that it might pass to said 3rd 
passage after being connected with this oxygen off-gas branching installation passage and said 1st passage 
and mixing said hydrogen off-gas and said oxygen off-gas. In said 2nd passage, said 3rd passage shall be 
joined on a lower stream of a river from the branching part of said oxygen off-gas branching installation 
passage. 

[001 1] In the hydrogen gas discharge approach of this invention moreover, said process (a) The process 
which introduces said hydrogen off-gas discharged from said ftiel cell into the mixing chamber which the 
volume expanded from the 1st passage which passes this off-gas (al), The process which introduces into 
said mixing chamber said oxygen off-gas discharged from said fuel cell from the branching passage which 
branched from the 2nd passage which passes this off-gas (a2), The process which discharges said gas mixed 
in said mixing chamber to the 3rd passage connected with said mixing chamber is included. Said process (b) 
The process which joins said 3rd passage in said 2nd passage, and discharges said gas in atmospheric air on 
a lower stream of a river from the branching part of said branching passage in said 2nd passage shall be 
included. 

[0012] If it carries out like this, since hydrogen off- gas and oxygen off-gas are efficiently mixed based on 
the volume expansion, dilution of hydrogen off-gas and a hydrogen concentration fall can be aimed at 
certainly, and it is desirable in a mixing chamber. In this case, it shall have a muffler for the 2nd passage 
between the branching part of oxygen off-gas branching installation passage, and the unification part to the 
3rd passage. If it carries out like this, since differential pressure will occur in passage before and behind a 
muffler by the pressure loss which occurs by this muffler, oxygen off-gas can be certainly introduced into a 
mixing chamber through oxygen off-gas branching installation passage by this differential pressure. For this 
reason, even if it does not use a special device, installation of oxygen off-gas can be performed, and it is 
desirable from a viewpoint of cost reduction from the point of simplification of configuration and control. In 
addition, since gas mixture in the mixing chamber of volume expansion is planned, it is desirable also from 
the point of the silence at the time of gas passage. 

[0013] Moreover, it is desirable to have farther the catalytic-reaction section which makes the hydrogen and 
oxygen which are arranged all over said 3rd passage and contained in said mixed gas react using a catalyst, 
and reduces the hydrogen concentration in said gas. 

[0014] Moreover, as for said process (b), in the hydrogen off-gas discharge approach of this invention, it is 
desirable to include the process which makes the hydrogen and oxygen which are contained in said mixed 
gas react using a catalyst, and reduces the hydrogen concentration in said gas, and the process which 
discharges said gas by which hydrogen concentration was reduced in atmospheric air. 
[0015] Thus, since the hydrogen and oxygen which are contained in the mixed gas are made to react with a 
catalyst, where hydrogen concentration is reduced further, mixed gas can be discharged in atmospheric air. 
[0016] In the fuel cell system for mount of this invention, it is desirable for it to be arranged all over said 1st 
passage, and to have further the bulb in which passage and cutoff of said hydrogen off-gas to said mixed 
section are possible by closing motion. 

[0017] By having such a bulb, hydrogen off-gas can be discharged now to desired timing. In addition, this 
bulb can also be made into the thing in which the flow control to the mixed section of hydrogen off-gas is 
possible. 

[0018] The 4th passage which is connected with hydrogen gas supply opening of said fuel cell, and pours 
said hydrogen gas supplied in the 1st fuel cell system for mount of this invention, The 1st part between the 
exhaust port of said ftiel cell in said 1 st passage, and said bulb, It is desirable to have further the 2nd part in 
said 4th passage and the 5th passage which returns said hydrogen off-gas discharged from the bond and said 
fuel cell in between **s to a sink and said 4th passage. 

[0019] Thus, since the hydrogen off-gas discharged from the fuel cell by constituting will be returned to the 
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feed hopper of a fuel cell, hydrogen gas will circulate through it, the flow rate of the appearance of the 
hydrogen gas supplied to a fuel cell increases and the rate of flow also becomes early, the output voltage of 
a fuel cell can be raised. Moreover, in order to also equalize the impurity contained in hydrogen gas by the 
whole hydrogen gas passageway, there is no possibility that an impurity may cause trouble to generation-of- 
electrical-energy actuation of a fuel cell. 

[0020] The 6th passage which is connected with oxidation gas supply opening of said fuel cell, and passes 
said oxidation gas supplied in the 1st fuel cell system for mount of this invention, The flow rate variant part 
which it is arranged all over said 2nd passage or said 6th passage, and can change the flow rate of said 
oxygen off-gas discharged, It has further said bulb and the control section which controls said flow rate 
variant part, and in case said control section opens said bulb, it is desirable to make the flow rate of said 
oxygen off-gas discharged increase from a predetermined flow rate by said flow rate variant part. 
[0021] Moreover, in the hydrogen off-gas discharge approach of this invention, in case said process (a) 
mixes said hydrogen off-gas to said oxygen off-gas, it is desirable to include the process to which the flow 
rate of said oxygen off-gas discharged from said fuel cell is made to increase from a predetermined flow 
rate. 

[0022] thus — ****** a lot of hydrogen off-gas is discharged since the flow rate of oxygen off-gas is made 
to increase in case hydrogen off-gas is mixed to oxygen off-gas — a lot of [ the hydrogen off-gas ] nitrogen - 
- it fully dilutes by rich gas. Therefore, where the hydrogen concentration contained in mixed gas is reduced 
further, mixed gas can be discharged in atmospheric air. 

[0023] The 6th passage which is connected with oxidation gas supply opening of said fuel cell, and passes 
said oxidation gas supplied in the 1st fuel cell system for mount of this invention, The flow rate variant part 
which it is arranged all over said 2nd passage or said 6th passage, and can change the flow rate of said 
oxygen off-gas discharged, It has further said bulb and the control section which controls said flow rate 
variant part, and when the flow rate of said oxygen off-gas discharged by said flow rate variant part is over 
the predetermined flow rate, as for said control section, it is desirable to open said bulb. 
[0024] Moreover, in the hydrogen off-gas discharge approach of this invention, when the flow rate of said 
oxygen off-gas discharged from said fuel cell is over the predetermined flow rate, as for said process (a), it 
is desirable to include the process which mixes said hydrogen off-gas to said oxygen off-gas. 
[0025] thus ~ ****** a lot of hydrogen off-gas is discharged since hydrogen off-gas is mixed to oxygen off- 
gas when the flow rate of oxygen off-gas increases — a lot of [ the hydrogen off-gas ] nitrogen — it frilly 
dilutes by rich gas. Therefore, where the hydrogen concentration contained in mixed gas is reduced, mixed 
gas can be discharged in atmospheric air. 

[0026] In the 1st fuel cell system for mount of this invention, it has further the control section which 
controls said bulb, and in case said control section sends said discharged oxygen off-gas to said mixed 
section, it is desirable to make said bulb repeat closing motion a comparatively short period. 
[0027] Moreover, as for said process (a), in the hydrogen off-gas discharge approach of this invention, it is 
desirable to include the process which is the discrete timing of a comparatively short period and mixes said 
hydrogen off-gas to said oxygen off-gas. 

[0028] taking such a configuration - hydrogen off-gas - several times - alike - dividing - small quantity 
[ every ] nitrogen — since it is mixed with rich oxygen off-gas, even if the flow rate of oxygen off-gas 
compared and is not increasing, hydrogen off-gas can fully be diluted. Therefore, since the concentration of 
the hydrogen contained in mixed gas falls, it is in the condition of sufficient low hydrogen concentration, 
and can discharge mixed gas in atmospheric air. 

[0029] It is desirable to have further the flow rate reduction section which sets to the 1st fuel cell system for 
mount of this invention, is arranged between said bulb in said 1st passage and said mixed section, is made to 
reduce the flow rate of said hydrogen off-gas which flows from said bulb, and is sent out to said mixed 
section. 

[0030] Moreover, as for said process (a), in the hydrogen off-gas discharge approach of this invention, it is 
desirable to include the process which reduces the flow rate of said hydrogen off-gas discharged from said 
fuel cell, and the process which mixes said hydrogen off-gas with which the flow rate was reduced to said 
oxygen off-gas. 

[003 1 ] Thus, since the flow rate of hydrogen off-gas is reduced, even if in mixing with oxygen off-gas the 
flow rate of oxygen off-gas compared and is not increasing, hydrogen off-gas can fully be diluted. 
Therefore, the concentration of the hydrogen contained in mixed gas can be reduced enough, and mixed gas 
can be discharged in atmospheric air in the state of sufficient low hydrogen concentration. 
[0032] Moreover, the 2nd ftiel cell system for mount of this invention for solving a part of above-mentioned 
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technical problem [ at least ] While receiving supply of hydrogen gas and oxidation gas and generating 
power using these hydrogen gas and oxidation gas It has the fuel cell which discharges used hydrogen off- 
gas and oxygen off-gas. It is the fuel cell system for mount carried in a car, and is characterized by having 
the diffusion member which diffuses the gas stream which flows out of end opening of this passage into the 
end of the passage which aims at discharge into the atmospheric air of the gas containing said hydrogen off- 
gas or this off-gas in the direction of the diameter of opening. 

[0033] In addition, in the 1st fuel cell system for mount of above-mentioned this invention, it is desirable to 
have the diffusion member which diffuses the gas stream which flows into the end of said 3rd passage out of 
end opening of this passage in the direction of the diameter of opening. 

[0034] If it carries out like this, gas discharge into atmospheric air will occur in the condition of having been 
spread in the direction of the diameter of opening at the same time it is discharged from end opening of a 
gas passageway. In this way, the contact opportunity of exhaust gas (hydrogen off-gas) by which diffusion 
discharge was carried out with the air of the passage end circumference increases on all sides, and the part 
and dilution progress. Therefore, the situation by which gas discharge is continued while hydrogen 
concentration has been high is not caused, and hydrogen concentration can be promptly reduced at the 
passage end. The mode of versatility [ **** / and / preparing in passage end opening, after extending a 
passage end in the shape of a trumpet ] is possible for such a diffusion member. [ countering with a passage 
end ] 

[0035] Moreover, in the 1 st [ of above-mentioned this invention ], and 2nd fuel cell system for mount, a 
predetermined distance shall be separated for this end at the end of said passage, it shall be equipped with 
the method electric shielding member of a wrap, and this covered member shall have 1 or two or more holes 
more than the diameter of predetermined. 

[0036] If it carries out like this, this covered member can prevent direct approach of the ignition source to 
end opening of passage while enabling the gas transparency from a passage end. Therefore, as mentioned 
already, the dependability of ignition evasion of mixed gas (exhaust gas) can be conjointly raised with the 
gas discharge under a low hydrogen concentration situation, and it is desirable. In this case, what is 
necessary is to have considered, for example as the shape of the shape of a mesh, and porous punch, and just 
to consider as the distance which does not check the flow of the gas from end opening and can avoid 
substantially direct approach of the ignition source to end opening as a distance from a passage end as a 
covered member, moreover, the aperture in a covered member and its hole — what is necessary is just to be 
able to avoid substantially direct approach of the ignition source to end opening also as a number 
[0037] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in order of 
the following based on an example. 

A. 1st example: - configuration [ of the A-l. 1st example ]: - actuation [ of the A-2. 1st example ]: - B. 
2nd example: ~ configuration [ of a B-l . the 2nd example ]: - actuation [ of a B-2. the 2nd example ]: - C. 
3rd example: -- configuration [ of a C-l . the 3rd example ]: - actuation [ of a C-2. the 3rd example ]: — D. 
modification: [0038] A. 1st example: - configuration [ of the A-l. 1st example ]: — drawjngi is the block 
diagram showing the fuel cell system for mount as the 1 st example of this invention. The fuel cell system of 
this example is carried in cars, such as an automobile, and mainly equips the fuel cell 100 which generates 
power in response to supply of hydrogen gas, and its fuel cell 100 with the hydrogen storing metal alloy tank 
200 which supplies hydrogen gas. 

[0039] Among these, the fuel cell 100 is generating a lifting and power for electrochemical reaction on a 
hydrogen pole and an oxygen pole according to a reaction formula as shown below in response to supply of 
the oxidation gas (for example, air) containing oxygen besides the hydrogen gas containing hydrogen. 
[0040] That is, if hydrogen gas is supplied to a hydrogen pole and oxidation gas is supplied to an oxygen 
pole, respectively, the reaction of a formula (1) will occur in a hydrogen pole side, the reaction of a formula 
(2) will occur in an oxygen pole side, respectively, and the reaction of a formula (3) will be performed as the 
whole fuel cell. 
[0041] 

H2 ->2H++2e- - (1) 
2H++2e-+(l/2) 02 -> H20 - (2) 
H2+(l/2) 02 -> H20 - (3) 

When using such a fuel cell 100 as a source of power of a car, with the power generated from the fuel cell 
1 00, a motor (not shown) is driven, the generating torque is transmitted to an axle (not shown), and the 
driving force of a car is obtained. 
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[0042] moreover, two or more single eels have stack structure by which the laminating was carried out, a 
fuel cell 100 comes out of one single eel with an electrolyte membrane (not shown), the hydrogen pole and 
oxygen pole which is a diffusion electrode (not shown) which puts it from both sides, and the separator (not 
shown) of two sheets which puts them from both sides further, and it is constituted. Irregularity is formed in 
both sides of a separator and the gas passageway in a single eel is formed in them between the hydrogen 
poles and oxygen poles which were put. Among these, to the gas passageway in a single eel in which the 
hydrogen gas supplied to the gas passageway in a single eel formed between hydrogen poles as mentioned 
above is formed between oxygen poles, oxidation gas is flowing, respectively. 

[0043] On the other hand, the hydrogen storing metal alloy tank 200 equips the interior with the hydrogen 
storing metal alloy (not shown). Generally, if a hydrogen storing metal alloy is heated, it will produce 
endothermic reaction, will emit hydrogen, and when it cools, it has the property which produces an 
exothermic reaction and carries out occlusion of the hydrogen. Therefore, in case hydrogen is taken out from 
a hydrogen storing metal alloy, the hydrogen storing metal alloy in the hydrogen storing metal alloy tank 
200 is heated by the heat exchange system which is not illustrated. 

[0044] In addition, if an impurity exists, since a hydrogen storing metal alloy will deteriorate, the hydrogen 
of a high grade is stored in the hydrogen storing metal alloy tank 200. 

[0045] In addition, the fiiel cell system of this example is equipped with the hydrogen gas passageway for 
circulating hydrogen gas within a system, the oxidation gas passageway for circulating oxidation gas, and 
the control section 50 as shown in drawingj . 

[0046] Among these, the main stream passage 401 with the hydrogen gas passageway from emission 
opening of the hydrogen storing metal alloy tank 200 to [ in the passage ] the feed hopper of a fuel cell 100, 
The circulating flow way 403 which returns to the main stream passage 401 through the pump 410 later 
mentioned from the exhaust port of a fuel cell 100, It has the bypass passage 405 which branches from the 
main stream passage 401 and reaches the circulating flow way 403, the outflow way 407 for discharging the 
impurity in the hydrogen gas through which it circulates, and the relief passage 409 for discharging 
hydrogen gas at the time of the abnormalities in a pressure. 

[0047] In the main stream passage 401, the shut bulb 202 is arranged at emission opening of the hydrogen 
storing metal alloy tank 200, the pressure sensor 400, the shut bulb 402, and the reducing valve 404 are 
arranged in the middle of passage, and the shut bulb 102 is arranged at the feed hopper of a fuel cell 100. 
Moreover, the shut bulb 104 is arranged on the circulating flow way 403 at the exhaust port of a fuel cell 
1 00, and the vapor-liquid-separation machine 406, the shut bulb 408, and the pump 410 are arranged, 
respectively in the middle of passage. Furthermore, the shut bulb 414 is arranged on the outflow way 407, 
and the relief valve 416 is arranged for the shut bulb 412 in the relief passage 409 at the bypass passage 405, 
respectively. 

[0048] On the other hand, the oxidation gas passageway is equipped with the oxidation gas supply passage 
501 for supplying oxidation gas to a fuel cell 100, and the oxygen off-gas outflow way 503 for discharging 
the oxygen off-gas discharged from the fuel cell 100. 

[0049] In the oxidation gas supply passage 501, an air cleaner 502, a compressor 504, a humidifier 506, and 
** are arranged. Moreover, the vapor-liquid-separation machine 508, and a combustor 510 and ** are 
arranged on the oxygen off-gas outflow way 503. 

[0050] In addition, the outflow way 407 of a hydrogen gas passageway mentioned above is connected with 
the oxygen off-gas outflow way 503 of an oxidation gas passageway, and the connection partial 
neighborhood constitutes the mixed section 411. 

[0051] Moreover, a control section 50 controls each bulbs 102, 104, 202, and 402,408,412,414, a pump 410, 
and a compressor 504, respectively while inputting the detection result from a pressure sensor 400. In 
addition, the control line etc. is omitted in order to make a drawing legible. 

[0052] A-2. Actuation of the 1st example : then, explain first that oxidation gas flows briefly. After the air in 
atmospheric air is incorporated as oxidation gas and purified by the air cleaner 502 by driving a compressor 
504 by the control section 50, it passes along the oxidation gas supply passage 501, and a fuel cell 100 is 
supplied through a humidifier 506. The supplied oxidation gas is discharged as oxygen off-gas, after being 
used for the electrochemical reaction mentioned above in the fuel cell 100. The discharged oxygen off-gas 
passes along the oxygen off-gas outflow way 503, and is discharged in the atmospheric air of the car 
exterior through the vapor-liquid-separation machine 508 or a combustor 510. 

[0053] Next, it explains that hydrogen gas flows. Although the control section 50 is opening fundamentally 
the shut bulb 202 of the hydrogen storing metal alloy tank 200, and the shut bulb 102,104 of a fuel cell 100 
at the time of operation of a fuel cell system, respectively, it has closed at the time of a halt. 
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[0054] Moreover, at the time of operation, by the control section 50, the shut bulb 402 of the main stream 
passage 401 besides these and the shut bulb 408 of the circulating flow way 403 have usually closed the shut 
bulb 412 of the bypass passage 405, and the shut bulb 414 of the outflow way 407, although it is open, 
respectively. In addition, the relief valve 416 is closed except the cases at the time of the abnormalities in a 
pressure etc. Moreover, the pressure sensor 400 has detected the pressure of the hydrogen gas emitted from 
the hydrogen storing metal alloy tank 200. 

[0055] Usually, after the hydrogen gas which heated the hydrogen gas occlusion alloy in the hydrogen 
storing metal alloy tank 200 by the heat exchange system, was made to emit hydrogen gas, and was emitted 
passes along the main stream passage 401 and is decompressed with a reducing valve 404, it is supplied to a 
fuel cell 100, as mentioned above at the time of operation. The supplied hydrogen gas is discharged as 
hydrogen off-gas, after being used for the electrochemical reaction mentioned above in the fuel cell 100. 
The discharged hydrogen off-gas passes along the circulating flow way 403, after a part for the liquid of the 
moisture which is the vapor-liquid-separation machine 406 and is contained in hydrogen off-gas is removed, 
is returned to the main stream passage 401 through a pump 410, and is again supplied to a fuel cell 100. At 
this time, when the pump 410 formed all over the circulating flow way 403 drives, the hydrogen off-gas 
passing through the circulating flow way 403 attaches vigor, and is sent out to the main stream passage 401 . 
In this way, it usually circulates through hydrogen gas through the main stream passage 401 and the 
circulating flow way 403 at the time of operation. 

[0056] Thus, since the flow rate of the appearance of the hydrogen gas supplied to a fuel cell 100 increases 
and the rate of flow also becomes quick even if the same, the amount of hydrogen used with a fuel cell 100 
by returning hydrogen off-gas to the main stream passage 401, and circulating hydrogen gas has made 
advantageous conditions from a viewpoint of supply of the hydrogen to a fuel cell 100. Consequently, the 
output voltage of a fuel cell 100 also goes up. 

[0057] Moreover, although impurities, such as nitrogen contained in oxidation gas, penetrate an electrolyte 
membrane from an oxygen pole side and begin to leak to a hydrogen pole side, the situation which is 
referred to as that a hydrogen pole is covered with these impurities by circulating hydrogen off-gas as 
mentioned above is not caused. Therefore, by stagnation of impurities, such as nitrogen, a fuel cell 100 does 
not cause trouble to generation-of-electrical-energy actuation, and output voltage will not necessarily fall. 
[0058] In addition, the drive is controlled by the control section 50, and the pump 410 is changing the rate of 
flow of the hydrogen off-gas which flows the circulating flow way 403 according to the consumption of the 
power which the fuel cell 100 generated. 

[0059] The above is usually an approximate account about the hydrogen gas at the time of operation 
flowing. Next, it explains that the hydrogen gas at the time of low-temperature starting flows. 
[0060] Since the pressure of the hydrogen which emits a hydrogen storing metal alloy, so that temperature is 
high becomes high, and the pressure of the hydrogen to emit generally becomes low so that temperature is 
low, the more a hydrogen storing metal alloy tank becomes low temperature, the more hydrogen becomes is 
hard to be emitted. Then, he is trying for a pump 410 to draw out hydrogen gas from the hydrogen storing 
metal alloy tank 200 at the time of low-temperature starting. 

[0061] When the pressure of the hydrogen gas from which ambient temperature is detected by the pressure 
sensor 400 at low temperature at the time of starting of a fuel cell system is less than reference pressure, a 
control section 50 drives a pump 410 at a high rotational frequency while it closes the shut bulb 402 of the 
main stream passage 401, the shut bulb 408 of the circulating flow way 403, and the shut bulb 414 of the 
outflow way 407, respectively and opens the shut bulb 412 of the bypass passage 405. It compares, and even 
if the temperature of the hydrogen storing metal alloy tank 200 is low and the pressure of the hydrogen gas 
emitted is low, from the hydrogen storing metal alloy tank 200, the hydrogen gas by which occlusion was 
carried out is fully pulled out by it. The pulled-out hydrogen gas goes into the bypass passage 405 from the 
main stream passage 401, and is supplied to the main stream passage 401 through the circulating flow way 
403 after it at return and a fuel cell 100. After electrochemical reaction is presented with the supplied 
hydrogen gas within a fuel cell 100, it serves as hydrogen off-gas and is discharged by the circulating flow 
way 403. In addition, since time amount takes for passing and goes up, in order to remove the impurity, the 
concentration of the impurity contained in hydrogen off-gas opens the shut bulb 414, and sometimes emits 
hydrogen off- gas from the outflow way 407. 

[0062] The above is explanation about the hydrogen gas at the time of low-temperature starting flowing. 
Next, discharge of the hydrogen off-gas which is the description of this invention is explained to a detail. 
[0063] In order to make the impurity contained in hydrogen gas equalize as mentioned above at the time of 
usual operation of a fuel cell system, hydrogen gas is circulated by returning the hydrogen off-gas 
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discharged from the fuel cell 100 to the main stream passage 401 through the circulating flow way 403. 
However, if it passes for a long time since an impurity always begins to leak from an oxygen pole side in a 
fuel cell 100 at a hydrogen pole side even if it makes hydrogen gas equalize in this way, the concentration of 
the impurity in the equalized hydrogen gas will go up gradually, it will take to it, and the concentration of 
hydrogen will fall. 

[0064] For this reason, if the concentration of the impurity in the hydrogen gas through which it prepared 
and circulates goes up the shut bulb 414 to the outflow way 407 which branched from the circulating flow 
way 403, by the control section 50, this shut bulb 414 would be opened and some hydrogen gas containing 
the impurity through which it circulates will be discharged. Since the pure hydrogen gas from the hydrogen 
storing metal alloy tank 200 is introduced only for the part by discharging some hydrogen gas containing an 
impurity from a circuit by this, the concentration of the impurity in hydrogen gas falls and the concentration 
of hydrogen goes up conversely. Consequently, a fuel cell 100 can continue a generation of electrical 
energy, and can perform it appropriately. Although the time interval which opens the shut bulb 414 changes 
with a service condition or outputs, it is good for 5 seconds also as about 1 time, for example. 
[0065] Moreover, as mentioned above, in the oxygen pole side in a fuel cell 100, water (H20) is generated 
according to a formula (2), and the water begins to leak from an oxygen pole side to a hydrogen pole side 
through an electrolyte membrane as a steam. In this example, if the shut bulb 414 is opened and hydrogen 
gas is discharged, hydrogen gas can be made to be able to produce rapid flow in the differential pressure, 
and the moisture in a cell eel can be blown away with the vigor. It seems that for this reason, flow of the 
hydrogen gas to a fuel cell is not stopped since it blows away according to the rapid hydrogen gas stream of 
the above [ this water ] even if the water (steam) generated with advance of a formula (2) condenses and it 
sticks to a hydrogen pole side within a single cel. 

[0066] In addition, in this example, especially the concentration of the impurity in the hydrogen gas through 
which it circulates etc. is not detected, but has drawn beforehand time amount until the concentration of an 
impurity turns into nonpermissible concentration from are recording of the past data. And whenever a 
control section 50 measures time amount progress with a timer and the above-mentioned time amount 
passes, he is trying to open the shut bulb 414 periodically. However, if a hydrogen concentration sensor etc. 
is formed into a hydrogen gas passageway, the hydrogen concentration in the hydrogen gas through which it 
circulates is detected and the concentration is less than criteria concentration, you may make it open the shut 
bulb 414. 

[0067] Next, the hydrogen gas discharged from the shut bulb 414 passes along the outflow way 407, is sent 
into the oxygen off-gas outflow way 503, and is mixed with the oxygen off-gas which flows the oxygen off- 
gas outflow way 503 in the mixed section 411. Since the hydrogen gas discharged from the shut bulb 414 is 
hydrogen off-gas, the concentration of hydrogen is low to some extent, moreover, the nitrogen with which 
oxygen was consumed also for the oxygen off-gas discharged from a fuel cell 100 in the fuel cell 100 - it is 
rich gas. Therefore, the concentration of the hydrogen contained in the mixed gas falls further by mixing 
hydrogen off-gas with oxygen off-gas, and diluting in this way. 

[0068] Next, the gas mixed in the mixed section 41 1 flows into a combustor 510 through the vapor-liquid- 
separation machine 508. The combustor 510 is equipped with the platinum catalyst 512, makes the hydrogen 
contained in mixed gas by combustion react with oxygen, and reduces further the concentration of the 
hydrogen contained in mixed gas. 

[0069] Thus, the mixed gas by which hydrogen concentration was reduced by the combustor 510 is 
discharged in atmospheric air after that. 

[0070] In addition, a lot of moisture is contained, and when piping of the oxygen off-gas outflow way 503 is 
long, the oxygen off-gas discharged from a fuel cell 100 is condensed, and tends to serve as waterdrop, as it 
was mentioned above. Therefore, even if such oxygen off-gas is mixed with hydrogen off-gas in the mixed 
section 411, since moisture is still contained, when the mixed gas passes along the inside of a combustor 
510, the contained moisture condenses it, it serves as waterdrop, and may adhere to a platinum catalyst 512. 
In this example, since a part for the liquid of the moisture which forms the vapor-liquid-separation machine 
508 in the preceding paragraph of a combustor 510, and is contained in mixed gas is removed as mentioned 
above, waterdrop can be prevented from adhering to the platinum catalyst 512 in a combustor 510, and the 
activity of a platinum catalyst 512 can be maintained. 

[0071] Moreover, since the output voltage of a fuel cell 100 only falls for a moment and does not become 
big sag even if it opens the shut bulb 414 during generation-of-electrical -energy actuation of a fuel cell 100, 
it is satisfactory. 

[0072] In this example, it dilutes by mixing with oxygen off-gas the hydrogen off-gas discharged from the 
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fuel cell 100 in the mixed section 41 1, and the concentration of the hydrogen contained in the mixed gas is 
fiarther reduced by the combustor 5 1 0 as explained above. Therefore, since it exhausts in atmospheric air 
after aiming at the fall of the hydrogen concentration to sufficient low concentration which becomes 
effective in ignition evasion, the dependability of ignition evasion can be raised. 

[0073] By the way, in case the shut bulb 414 was opened and hydrogen off-gas was discharged in the mixed 
section 41 1 by the control section 50, even if it was the case where hydrogen off-gas was discharged in large 
quantities, we decided to take the following management in order to maintain the dilution which passed 
through mixing of oxygen off-gas and mixing in the mixed section 41 1 and to raise the dependability of 
ignition evasion. 

[0074] He is trying to raise the dependability of ignition evasion in this example using which approach 
among four approaches explained below as the above-mentioned coping-with method. 
[0075] First, the 1 st approach is explained using drawing 2 . Drawing.2 is a flow chart for explaining an 
example of the discharge approach of the hydrogen off-gas in the fuel cell system for mount of drawing 1 . 
[0076] The processing a control section 50 indicates it to be to drawing 2 when elapsed time, a sensor, etc. 
detect having become the concentration which cannot permit the concentration of the impurity in the 
hydrogen gas through which it circulates is started, and it controls to drive first the compressor 504 arranged 
all over the oxidation gas supply passage 501 above a specific output (for example, maximum output) (step 
SI 02). Thereby, since the flow rate of the oxidation gas incorporated through an air cleaner 502 increases, in 
connection with it, it is discharged from a fuel cell 100 and the flow rate of the oxygen off-gas which flows 
the oxygen off- gas outflow way 503 also increases it. Next, a control section 50 opens the shut bulb 414 
(step SI 04), and discharges the hydrogen gas (hydrogen off-gas) through which it circulates from the shut 
bulb 414 to the mixed section 411. And if a predetermined released time passes (step SI 06), the shut bulb 
414 will be closed (step SI 08), and the processing shown in drawing 2 will be ended. In addition, as a 
released time of the shut bulb 414, 1 or less sec is desirable and 500msec extent is more desirable. 
[0077] the time of mixing hydrogen off-gas with oxygen off-gas in the mixed section 41 1, since the flow 
rate of the flowing oxygen off-gas was increasing the oxygen off-gas outflow way 503 when such an 
approach was used, the shut bulb 414 was opened and hydrogen off-gas was discharged in the mixed section 
411 — a lot of [ hydrogen off-gas ] nitrogen — it fully dilutes by rich gas. Therefore, since the concentration 
of the hydrogen contained in mixed gas falls, it can raise the dependability of ignition evasion. 
[0078] Next, the 2nd approach is explained using drawing 3 . Drawing 3 is a flow chart for explaining other 
examples of the discharge approach of the hydrogen off-gas in the fuel cell system for mount of drawing 1 . 
[0079] In case the shut bulb 414 is opened, after it drives a compressor 504 by the maximum output and the 
flow rate of oxygen off-gas increases positively, he is trying to discharge hydrogen off-gas by the approach 
shown in drawing. 2 . However, for example, when a compressor 504 drives by the maximum output 
regardless of a run state, there is a possibility of giving an operator sense of incongruity during transit of a 
car. In spite of specifically carrying out going-slowly operation supposing it is going to discharge hydrogen 
off-gas and a compressor 504 drives by the maximum output when carrying out going-slowly operation, a 
great rotation sound, vibration, etc. will occur by the compressor 504, and sense of incongruity will be given 
to an operator. 

[0080] Then, he is trying to open the shut bulb 414 by the 2nd approach according to the drive of the 

compressor 504 which changes according to a run state (if it puts in another way load effect). 

[0081] If the processing shown in drawing 3 is started, specifically, a control section 50 will stand by first 

until the output of a compressor 504 exceeds a specific output (step S202). In addition, the output of a 

compressor 504 can be drawn from the output of the rotational frequency sensor attached in the compressor 

504. 

[0082] Then, if the output of a compressor 504 changes according to a run state and it exceeds a specific 
output, a control section 50 will open the shut bulb 414 (step S204). Hydrogen off-gas can be discharged 
from the shut bulb 414 to the mixed section 41 1 to the timing from which the flow rate of the flowing 
oxygen off-gas is increasing the oxygen off-gas outflow way 503 by this. And if a predetermined released 
time passes (step S206), the shut bulb 414 will be closed (step S208), and the processing shown in drawing 
3 will be ended. 

[0083] the time of mixing hydrogen off-gas with oxygen off-gas in the mixed section 41 1 like [ since 
hydrogen off-gas is discharged by the mixed section 41 1 when the flow rate of oxygen off-gas increases as 
mentioned above when such an approach is used ] the approach shown in drawing 2 — a lot of [ hydrogen 
off-gas ] nitrogen - it fully dilutes by rich gas. Therefore, since the concentration of the hydrogen contained 
in mixed gas falls, it can raise the dependability of ignition evasion. 
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[0084] Moreover, since the drive of a compressor 504 is changing according to a run state to the last, the 
rotation sound, vibration, etc. match the run state, and there is no possibility of giving an operator sense of 
incongruity. 

[0085] Next, the 3rd approach is explained using drawing 4 . Draw ing 4 is a flow chart for explaining 
another example of the discharge approach of the hydrogen off-gas in the fuel cell system for mount of 
drawing ] . 

[0086] Shortly after a control section 50 starts the processing shown in drawing 4 , first, it opens the shut 
bulb 414 (step S302), and closes it (step S304). And a control section 50 repeats the actuation which 
described above whether predetermined time progress was carried out if it had not judged and (step S306) 
passed, after starting processing. By this, the shut bulb 414 will repeat closing motion a comparatively short 
period. Then, if predetermined time progress is carried out, the processing shown in drawing 4 will be 
ended. 

[0087] Since the shut bulb 414 repeats closing motion a comparatively short period as mentioned above 
when such an approach is used, hydrogen off-gas is the discrete timing of a comparatively short period, and 
will be discharged by every [ small quantity ] and the mixed section 41 1 in several steps. Therefore, in case 
it mixes with oxygen off-gas in the mixed section 411, even if the flow rate of oxygen off-gas compared and 
is not increasing, hydrogen off-gas can fully be diluted. Therefore, since the concentration of the hydrogen 
contained in mixed gas falls, it can raise the dependability of ignition evasion. 

[0088] Next, the 4th approach is explained using dra wing 5 . By this approach, the buffer 413 as shown in 
drawing 5 is beforehand formed between the shut bulbs 414 and the mixed sections 41 1 in the circulating 
flow way 403 of drawing J . Drawing 5 is an explanatory view for explaining the buffer arranged between 
the shut bulb 414 of drawing 1 , and the mixed section 411. 

[0089] As shown in drawing 5 , the space which the aperture of a tap hole is extracted from the aperture of 
input, and had the great volume in the pars intermedia between input and a tap hole is vacant as for this 
buffer 413. Therefore, if the hydrogen off-gas flows into a buffer 413 even if the shut bulb 414 opens by the 
control section 50, it closes after that and a lot of hydrogen off-gas from the shut bulb 414 is discharged for 
a short time, since the tap hole is extracted, in response to the fact that resistance, it piles up in the space of a 
center section, and every [ small quantity ] flows into the mixing section 41 1 from a tap hole. Therefore, in 
case it mixes with oxygen off-gas in the mixed section 411, even if the flow rate of oxygen off-gas 
compared and is not increasing, hydrogen off-gas can fully be diluted. Therefore, the concentration of the 
hydrogen contained in mixed gas can be reduced enough, and the dependability of ignition evasion can be 
raised. 

[0090] B. 2nd example: — configuration [ of the B-l . 2nd example ]: — drawing 6 is the block diagram 
showing the fuel cell system for mount as the 2nd example of this invention. Although the hydrogen storing 
metal alloy tank 200 was used, he replaces with the hydrogen storing metal alloy tank 200, and is trying to 
use the high-pressure hydrogen gas holder 300 in the fuel cell system of this example as a source of supply 
of hydrogen gas by the fuel cell system of the 1st example. 

[0091] This high-pressure hydrogen gas holder 300 has filled up the interior with high-pressure hydrogen 
gas, and if the shut bulb 302 attached in the origin is opened, the hydrogen gas which has the pressure of 
about 20 to 35 MPa will be emitted. 

[0092] Moreover, since it is the same configuration as the 1st example, a fuel cell 100 omits explanation. 
[0093] In addition, the fuel cell system of this example is equipped with the hydrogen gas passageway, the 
oxidation gas passageway, and the control section 50 as shown in drawing_6 , but since an oxidation gas 
passageway is the same configuration as the 1st example, explanation is omitted. 

[0094] The hydrogen gas passageway is equipped with the main stream passage 401 from emission opening 
of the high-pressure hydrogen gas holder 300 to the feed hopper of a fuel cell 100, the circulating flow way 
403 which returns from the exhaust port of a fuel cell 100 to the main stream passage 401 through a pump 
410, the outflow way 407 for discharging the impurity in the hydrogen gas through which it circulates, and 
the relief passage 409 for discharging hydrogen gas at the time of the abnormalities in a pressure. In this 
example, since the high-pressure hydrogen gas holder 300 is used as a source of supply of hydrogen gas, 
high-pressure hydrogen gas can be emitted. Therefore, like [ in the case of the hydrogen storing metal alloy 
tank 200 ], since it is not necessary to pull out hydrogen gas at the time of low-temperature starting, the 
bypass passage 405 is not formed. 

[0095] In the main stream passage 401 , the shut bulb 302 is arranged at emission opening of the high- 
pressure hydrogen gas holder 300, the reducing valve 418, the heat exchanger 420, the reducing valve 422, 
and the vapor-liquid-separation machine 425 are arranged, respectively in the middle of passage, and the 
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shut bulb 102 is arranged at the feed hopper of a fuel cell 100. Moreover, the shut bulb 104 is arranged on 
the circulating flow way 403 at the exhaust port of a fuel cell 100, and the vapor-liquid-separation machine 
406, the pump 410, and the check valve 426 are arranged, respectively in the middle of passage. In addition, 
the point that the shut bulb 414 is arranged on the outflow way 407, and the relief valve 416 is arranged in 
the relief passage 409, and the point that the outflow way 407 is connected with the oxygen off-gas outflow 
way 503, and the connection partial neighborhood constitutes the mixed section 41 1 are the same as that of 
the case of the 1 st example. 

[0096] A control section 50 controls each bulb 102,104,302,414, a pump 410, and a compressor 504, 
respectively while inputting the detection result from a pressure sensor 400. In addition, the control line etc. 
is omitted in order to make a drawing legible. 

[0097] B-2. Actuation of the 2nd example : then, explain briefly that hydrogen gas flows. In addition, since 
it is the same as that of the case of the 1st example about oxidation gas flowing, explanation is omitted. 
[0098] Although the control section 50 is opening fundamentally the shut bulb 302 of the high-pressure 
hydrogen gas holder 300, and the shut bulb 102,104 of a fuel cell 100 at the time of operation of a fuel cell 
system, respectively, it has closed at the time of a halt. 

[0099] Moreover, in addition to this, the shut bulb 414 of the outflow way 407 is usually closed by the 
control section 50 at the time of operation. In addition, the relief valve 416 is closed like the case of the 1st 
example except the cases at the time of the abnormalities in a pressure etc. 

[0100] Usually, if a control section 50 opens the shut bulb 302 as mentioned above at the time of operation, 
hydrogen gas is emitted from the high-pressure hydrogen gas holder 300, and after the emitted hydrogen gas 
passes along the main stream passage 401 and is decompressed with a reducing valve 418, it will be warmed 
by the heat exchanger 420. After decompressing further with a reducing valve 422, the warmed hydrogen 
gas is the vapor-liquid-separation machine 425, removes a part for the liquid of the moisture contained in 
hydrogen gas, and is supplied to a fuel cell 100. The supplied hydrogen gas is discharged as hydrogen off- 
gas, after being used by the above-mentioned electrochemical reaction in a fuel cell 100. The discharged 
hydrogen off-gas passes along the circulating flow way 403, after a part for the liquid of the moisture which 
is the vapor-liquid-separation machine 406 and is contained in hydrogen off-gas is removed, is returned to 
the main stream passage 401 through a pump 410, and is again supplied to a fuel cell 100. At this time, 
when the pump 410 formed in the middle of the circulating flow way 403 drives like the case of the 1st 
example, the hydrogen off-gas passing through the circulating flow way 403 attaches vigor, and is sent out 
to the main stream passage 401 . In this way, it usually circulates through hydrogen gas through the main 
stream passage 401 and the circulating flow way 403 at the time of operation. In addition, all over the 
circulating flow way 403, between a node with the main stream passage 401, and a pump 410 and **, in 
order to make it the hydrogen off-gas which circulates not flow backwards, the check valve 426 is formed. 
[0101] The above is explanation about the hydrogen gas in this example flowing. Next, discharge of the 
hydrogen off-gas which is the description of this invention is explained to a detail. 

[0102] He forms the shut bulb 414 in the outflow way 407 which branched from the circulating flow way 
403 like the case of the 1st example, and is trying to discharge the hydrogen gas (hydrogen off-gas) which 
contained the impurity by this shut bulb 414 also in this example. And the concentration of the hydrogen 
contained in the mixed gas is reduced by mixing the hydrogen off-gas discharged from the shut bulb 414 
with the oxygen off-gas which flows the oxygen off-gas outflow way 503 in the mixed section 41 1, and 
diluting. Furthermore, the concentration of the hydrogen which flows the mixed gas into a combustor 510 
through the vapor-liquid-separation machine 508, and the hydrogen contained in mixed gas in a combustor 
510 using a platinum catalyst 512 is made to react with oxygen, and is contained in mixed gas is reduced 
further. In this way, the mixed gas by which hydrogen concentration was reduced by the combustor 510 is 
discharged in atmospheric air after that. 

[0103] Therefore, also in this example, it dilutes by mixing with oxygen off-gas the hydrogen off-gas 
discharged from the fuel cell 100 in the mixed section 41 1 like the 1st example, and the concentration of the 
hydrogen contained in the mixed gas is reduced by the combustor 510. For this reason, since it exhausts in 
atmospheric air after aiming at the fall of the hydrogen concentration to sufficient low concentration which 
becomes effective in ignition evasion, the dependability of ignition evasion can be raised. 
[0104] Moreover, in order to secure higher dependability, he opens the shut bulb 414 and is trying to 
discharge hydrogen off-gas also in this example among four approaches stated in the 1st example using 
which approach. 

[0105] In addition, in the 1st example, although it is the relation in which the hydrogen gas from the 
hydrogen storing metal alloy tank 200 flows and the outflow way 407 is branching the circulating flow way 
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403 from between the shut bulb 104 of a fuel cell 100, and the shut bulbs 408 at the time of low-temperature 
starting as shown in drawing 1 , since only hydrogen off-gas flows, in this example, the circulating flow way 
403 is branched from the downstream of a pump 410. Therefore, vigor can be attached and hydrogen off-gas 
can make hydrogen off-gas discharge by this example at the downstream of a pump 410, since the pressure 
is added with the pump 410, if the shut bulb 414 is opened. 

[0106] C. 3rd example: - configuration [ of the C-l. 3rd example ]: — draw ing 7 is the block diagram 
showing the fuel cell system for mount as the 3rd example of this invention. He has the same fuel cell 100 as 
the 1st example, and is trying to use the same high-pressure hydrogen gas holder 300 as the 2nd example as 
that source of hydrogen gas supply in the fuel cell system of this 3rd example. In this example, four high- 
pressure hydrogen gas holders 300 are carried in the car. In this case, the hydrogen storing metal alloy tank 
200 can be used like the 1st example. In addition, suppose that a sign as it is is lain down and the 
explanation is omitted in the following explanation about the device which makes the same operation as the 
1 st and 2nd above-mentioned example. 

[0107] In the fuel cell system of this 3rd example, a part of above-mentioned example and passage 
configuration are different in the passage of hydrogen gas and oxidation gas so that it may illustrate. 
[01 08] A hydrogen gas passageway has the main stream passage 401 from the high-pressure hydrogen gas 
holder 300 to a fuel cell 100, the circulating flow way 403 of a fuel cell 100, the outflow way 407 for 
impurity discharge, and the relief passage 409 for the hydrogen gas discharge at the time of the 
abnormalities in a pressure like the above-mentioned example. In addition, in the hydrogen gas passageway 
of this example, it has one relief passage 430 which will be accepted in order to raise the dependability of 
the hydrogen gas evolution at the time of the abnormalities in a pressure, the leak check passage 427 used in 
case hydrogen gas leakage is checked, and the feeder current way 432 from the hydrogen gas supply port 
429 to restoration opening of the high-pressure hydrogen gas holder 300. 

[0109] In addition to the shut bulb 302 of emission opening of the high-pressure hydrogen gas holder 300, 
the main stream passage 401 has the emission manual bulb 304, and a reducing valve 418, a heat exchanger 
420 and a reducing valve 422. Like the 2nd example, the circulating flow way 403 is equipped with vapor- 
liquid-separation machine 406 grade, and circulates hydrogen off-gas through a check valve 426 with a 
pump 410. The feeder current way 432 equips restoration opening of the high-pressure hydrogen gas holder 
300 with a check valve 306 and the restoration manual bulb 308. The relief passage 430 and 409 has relief 
valves 415 and 416, and, in the leak check passage 427, the outflow way 407 has the leak check boat 428 for 
the shut bulb 414 and the hydrogen diluter 424, respectively. 

[0110] An oxidation gas passageway is equipped with the oxidation gas supply passage 501 for the 
oxidation gas supply to a fuel cell 100, and the oxygen off-gas outflow way 503 for oxygen off-gas 
discharge like the above-mentioned example. In addition, in the oxidation gas passageway of this example, 
it has the oxygen off-gas branching installation passage 505 for leading oxygen off-gas to the below- 
mentioned hydrogen diluter 424, and the water cycle passage 601 for removing the water in the introductory 
passage concerned. 

[0111] The configuration in the oxidation gas supply passage 501 is the same as that of the 2nd example, 
and the humidifier 506 is constituted possible [ gas humidification ] also on the oxygen off-gas outflow way 
503. From the fuel cell 1 00 side, the oxygen off-gas outflow way 503 is equipped with a pressure regulating 
valve 509, the above-mentioned humidifier 506, the vapor-liquid-separation machine 520, and the muffler 
522 that is a silencer, and is using the passage end as the off-gas exhaust port 524. 

[0112] Moreover, the water cycle passage 601 is equipped with a pump 602,606, the humidification water 
tank 604, and an injector 608. And this water cycle passage 601 carries out circulation supply of the water 
separated with the vapor-liquid-separation vessel 520 through a pump 602,606 in the oxidation gas supply 
passage 501. 

[0113] Furthermore, a control section 50 controls each bulb 102,104,302,414, a pump 410,602,606, and a 
compressor 504, respectively while inputting the detection result obtained from the various sensors which 
are not illustrated. Although a pump 410, a compressor 504, a pump 602,606, etc. are driven by the motor, 
respectively, illustration is omitted about them. In addition, the emission manual bulb 304 and the 
restoration manual bulb 308 are opened and closed manually, respectively. 

[01 14] C-2. Explain : of the 3rd example of operation, next that gas flows from the flow of oxidation gas. If 
a compressor 504 is driven by the control section 50, the air in atmospheric air will be incorporated as 
oxidation gas like the 1st and 2nd example. And this oxidation gas is supplied to a fuel cell 100 through a 
humidifier 506 in response to purification by the air cleaner 502, and the pressurization by the compressor 
504. 
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[01 15] The supplied oxidation gas is discharged as oxygen off-gas, after being used for the electrochemical 
reaction mentioned above in the fuel cell 100. After the discharged oxygen off-gas passes along the oxygen 
off-gas outflow way 503 and minds a pressure regulating valve 509, it flows into a humidifier 506 again. 
[0116] By the oxygen pole side in a fuel cell 100, as mentioned above, since water (H20) is generated 
according to a formula (2), the oxygen off-gas discharged from a fuel cell 100 is very wet, and contains 
many moisture. The oxidation gas (air) which took in out of atmospheric air and was pressurized by the 
compressor 504 on the other hand is gas with low humidity. He is trying to give moisture from very wet 
oxygen off-gas to dry oxidation gas in this example by passing one humidifier 506 for the oxidation gas 
supply passage 501 and the oxygen off-gas outflow way 503, and performing steam exchange among both. 
Consequently, the oxidation gas which flows out of a humidifier 506 and is supplied to a fuel cell 100 
becomes to some extent wet, and the oxygen off-gas which flows out of a humidifier 506 and is discharged 
into the atmospheric air of the car exterior becomes to some extent dry. For this reason, there are the 
following advantages. 

[0117] To the 1 st, oxygen off-gas is not probably discharged in the atmospheric air of the car exterior as it is 
through the oxygen off-gas outflow way 503, become very wet with the water generated as mentioned 
above. The smoke of a thick steam seems therefore, not to come out from the off-gas exhaust port 524 of a 
car, even if it is the case that ambient temperature, such as a winter season, is very low. The oxidation gas 
(air) from a compressor 504 is not supplied [ 2nd ] to a fuel cell 100, while it has been dry. It seems that 
therefore, reaction effectiveness of the electrochemical reaction mentioned above is not lowered since the 
front face by the side of the oxygen pole of the electrolyte membrane in a fuel cell 100 is not dried. 
[0118] In this way, the oxygen off-gas which became a certain extent dry cleaning in the humidifier 506 
flows into the vapor-liquid-separation machine 520 next. With the vapor-liquid-separation vessel 520, vapor 
liquid separation of the oxygen off-gas from a humidifier 506 is carried out to a part for a part for a gas, and 
a liquid, and the moisture contained in oxygen off-gas is further removed as a part for a liquid, and it is 
made dry cleaning more. Moreover, the removed moisture is collected as recycled water, is pumped up with 
a pump 602, and is stored in the humidification water tank 604. And this recycled water is sent out to an 
injector 608 with a pump 606, and the atomizer of it is carried out by the injector 608, and it is mixed from 
an air cleaner 502 to oxidation gas in the input of a compressor 504. By carrying out like this, the oxidation 
gas passing through the oxidation gas supply passage 501 is made still wetter. 

[0119] After that, the oxygen off-gas which became [ in / as mentioned above / the vapor-liquid-separation 
machine 520 ] still drier is muffled by the muffler 522, and is discharged in the atmospheric air of off-gas 
exhaust port 524 empty-vehicle both the exteriors. 

[0120] Next, it explains that hydrogen gas flows. The emission manual bulb 304 of the high-pressure 
hydrogen gas holder 300 is always open at the time, and has usually always closed the restoration manual 
bulb 308. 

[0121] Moreover, the switching condition of the shut bulb 302 of the high-pressure hydrogen gas holder 300 
and the shut bulb 102,104 of a fuel cell 100 is as the 2nd example having explained. 

[0122] In addition, the shut bulb 414 of the outflow way 407 is fundamentally closed by the control section 
50 at the time of operation. In addition, the relief valve 415,416 is closed except the cases at the time of the 
abnormalities in a pressure etc. 

[0123] If a control section 50 opens the shut bulb 302 as mentioned above at the time of operation, the 
hydrogen gas of the high-pressure hydrogen gas holder 300 will be supplied to a fuel cell 100 like the case 
of the 2nd example through a part for the moisture liquid in reduced pressure by the reducing valve 418, 
warming by the heat exchanger 420, the further reduced pressure by the reducing valve 422, and the vapor- 
liquid-separation machine 425. The supplied hydrogen gas is discharged as hydrogen off-gas, after being 
used by the above-mentioned electrochemical reaction in a fuel cell 100. Like the case of the 2nd example, 
the discharged hydrogen off-gas has a flow momentum with a pump 410, is returned to the main stream 
passage 401 from the circulating flow way 403, and is again supplied to a fuel cell 100. In addition, back 
flow evasion of circulation hydrogen off-gas is made by the check valve 426 of the circulating flow way 
403. 

[0124] Thus, the point which can cause the rise of the output voltage of a fuel cell 100 is as having 
mentioned already in the 1st example by returning hydrogen off-gas to the main stream passage 401, and 
circulating hydrogen gas. 

[0125] Moreover, it is as having mentioned already in the 1st example also about the point that it is 
avoidable also about stagnation of impurities, such as nitrogen contained in oxidation gas, with circulation 
of hydrogen off-gas, and the point which can perform fall evasion of the output voltage of a fuel cell 100. 
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[0126] In addition, the drive is controlled by the control section 50, and the pump 410 is changing the rate of 
flow of the hydrogen off-gas which flows the circulating flow way 403 according to the consumption of the 
power which the fuel cell 100 generated. 

[0127] Moreover, near the outlet of the high-pressure hydrogen gas holder 300, 2 reducing valves of the 
reducing valve 41 8 for primary reduced pressure and the reducing valve 422 for secondary reduced pressure 
are prepared. These reducing valves are decompressing the high-pressure hydrogen gas in the high-pressure 
hydrogen gas holder 300 in two steps. Namely, it decompresses with the reducing valve 418 for primary 
reduced pressure from about 20 to 35 MPa to about 0.8 to 1 MPa, and, specifically, decompresses with the 
reducing valve 422 for secondary [ further ] reduced pressure from about 0.8 to 1 MPa to about 0.2 to 0.3 
MPa. Consequently, high-pressure hydrogen gas is supplied to a fuel cell 200, and it is not said that a fuel 
cell 200 is damaged. The same is said of the 2nd example. 

[0128] In addition, high-pressure hydrogen gas is decompressed with the reducing valve 418 for primary 
reduced pressure from about 20 to 35 MPa to about 0.8 to 1 MPa. In order to accompany the hydrogen 
desorption from the high-pressure hydrogen gas holder 300 by expansion, emission temperature changes 
with a pressure and flow rates. In this example, the heat exchanger 420 has been arranged between the 
reducing valve 41 8 for primary reduced pressure, and the reducing valve 422 for secondary reduced 
pressure, and the structure which carries out heat exchange to the hydrogen gas after reduced pressure is 
adopted as it. Although not illustrated in this heat exchanger 420, the cooling water which circulated through 
the fuel cell 100 is supplied, and heat exchange is performed between the hydrogen gas which carried out 
the temperature change to that cooling water. By passing this heat exchanger 420, the temperature of 
hydrogen gas serves as an almost proper temperature requirement, and can be supplied to a fuel cell 100. 
Therefore, within a fuel cell 1 00, since sufficient reaction temperature is obtained, electrochemical reaction 
can progress and proper generation-of-electrical-energy actuation can be performed. The same is said of the 
2nd example. 

[0129] Moreover, as mentioned above, in the oxygen pole side in a fuel cell 100, water (H20) is generated 
according to a formula (2), and the water comes also into a hydrogen pole side through an electrolyte 
membrane from an oxygen pole side as a steam. Therefore, the hydrogen off-gas discharged from a fuel cell 
100 contains quite many wet moisture. The vapor-liquid-separation machine 406 is formed in the middle of 
the circulating flow way 403, and vapor liquid separation of the moisture contained in hydrogen off-gas with 
this vapor-liquid-separation vessel 406 is carried out, and he removes a part for a liquid, and is trying to 
send only a part for a gas (steam) to a pump 410 with other gases in this example, the moisture contained in 
the hydrogen off-gas which flows back to the main stream passage 401 by this — a part for a gas — 
becoming - a fuel cell 100 - moisture — vapor-liquid - it is not supplied as a mixture for this reason, 
vapor-liquid - since what closes a hydrogen gas passageway with a mixture is lost, in a fuel cell 100, it is 
continued good and generation-of-electrical-energy actuation causes neither the fall of the output voltage of 
a single eel, nor the fall of the amount of generations of electrical energy of the fuel cell 100 whole The 
same is said of the 2nd example. 

[0130] Moreover, hydrogen gas is circulated in order to make the impurity contained in hydrogen gas 
equalize as mentioned above. However, if it passes for a long time since an impurity always begins to leak 
from an oxygen pole side in a fuel cell 100 at a hydrogen pole side even if it makes hydrogen gas equalize in 
this way, the concentration of the impurity in the equalized hydrogen gas will go up gradually, it will take to 
it, and the concentration of hydrogen will fall. 

[0131] Therefore, the shut bulb 414 was formed in the outflow way 407 which branched from the circulating 
flow way 403, and some hydrogen gas containing the impurity which opens this shut bulb 414 periodically 
and circulates through it by the control section 50 is discharged. Some hydrogen gas which contained the 
impurity by opening the shut bulb 412 is discharged from a circuit, and hydrogen gas only with the part pure 
from the high-pressure hydrogen gas holder 300 is introduced. Thereby, the concentration of the impurity in 
hydrogen gas falls and the concentration of hydrogen goes up conversely. Consequently, a fuel cell 100 can 
continue a generation of electrical energy, and can perform it appropriately. Although the time interval 
which opens the shut bulb 414 changes with a service condition or outputs, it is good for 5sec(s) also as 
about 1 time, for example. 

[0132] In addition, even if it opens the shut bulb 414 during generation-of-electrical-energy actuation of a 
fuel cell 100, since the output voltage of a fuel cell 100 only falls for a moment and does not become big 
sag, it is satisfactory. As a released time of the shut bulb 414, 1 or less sec is desirable, for example, 
500msec extent is more desirable. 

[0133] Next, the excretory system of hydrogen off-gas and the situation of gas discharge are explained. 
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Drawing 8 is the outline perspective view showing the important section of the excretory system of 
hydrogen off- gas. The hydrogen gas discharged from the shut bulb 414 passes along the outflow way 407, 
and is supplied to the hydrogen diluter 424. It passes along the oxygen off-gas branching installation 
passage 505 which branched from the oxygen off-gas outflow way 503 in the hydrogen diluter 424, and 
oxygen off-gas is also supplied to it. 

[01 34] The hydrogen diluter 424 is a case it is made to have mixing chamber 424a of gas formed in the 
interior, and is expanded and equipped with this mixing chamber volume compared with distributed gas 
passage (the outflow way 407 and oxygen off-gas branching installation passage 505). Mixing chamber 
424a is divided in shield 424b so that a gas passageway may be made into the shape of JIGUZAKU. The 
hydrogen diluter 424 which has such structure dilutes the hydrogen gas discharged from the shut bulb 414 
by mixing the hydrogen gas and oxygen off-gas which were supplied as mentioned above by mixing 
chamber 424a. The diluted hydrogen gas is sent into the oxygen off-gas outflow way 503, and is further 
mixed with the oxygen off-gas which flows the oxygen off-gas outflow way 503. And the mixed gas joins 
the oxygen off-gas outflow way 503 of the lower stream of a river of a muffler 522 through down-stream 
passage 407a of the outflow way 407, and is exhausted in the atmospheric air besides a car from the off-gas 
exhaust port 524. 

[0135] Thus, according to this example which discharges hydrogen off-gas, there is the following 
advantage. First, hydrogen off-gas and oxygen off-gas were led to mixing chamber 424a of the hydrogen 
diluter 424, and it decided for the volume to mix and dilute ring main with large mixing chamber 424a. 
Therefore, since hydrogen off-gas and oxygen off-gas are efficiently mixed based on expansion of the 
mixing chamber volume, dilution of hydrogen off-gas, as a result a hydrogen concentration fall can be 
aimed at certainly. 

[0136] And on the oxygen off-gas outflow way 503, it decided the branching installation to the hydrogen 
diluter 424 of oxygen off-gas from the upstream of a muffler 522, and to aim at unification of the mixed gas 
in the lower stream of a river of a muffler 522. Since a muffler 522 causes the pressure loss over the fluid 
(oxygen off-gas) to pass on that structure, it makes passage generate differential pressure before and behind 
a muffler by this pressure loss. In this example, differential pressure to which a unification part becomes low 
is generated between the branching part of the oxygen off-gas branching installation passage 505, and the 
unification part of down-stream passage 407a. Therefore, oxygen off gas can be certainly introduced into 
mixing chamber 424a of the hydrogen diluter 424 through the oxygen off-gas branching installation passage 
505 by this differential pressure. For this reason, cost can also be reduced, while being able to perform 
installation of oxygen off-gas and being able to attain simplification of configuration and control, even if it 
does not use a special device. In addition, since gas mixture and passage by mixing chamber 424a of volume 
expansion are aimed at, a silencing effect can also be demonstrated. 

[0137] Moreover, the unification part of down-stream passage 407a in the oxygen off-gas outflow way 503 
serves as the mixed section 41 1 in the 1st and 2nd above-mentioned example. Therefore, in this 3rd 
example, the concentration of the hydrogen contained in the mixed gas can be reduced more by mixing the 
fully diluted hydrogen off-gas discharged from the hydrogen diluter 424 with the oxygen off-gas which 
flows the oxygen off-gas outflow way 503, and diluting further. 

[0138] After aiming at the fall of the hydrogen concentration to sufficient low concentration which becomes 
effective in ignition evasion also by this example these results, hydrogen off-gas can be exhausted in 
atmospheric air. Therefore, the dependability of ignition evasion can be raised. 

[01 39] In addition, in order to secure higher dependability, he opens the shut bulb 414 and is trying to 
discharge hydrogen off-gas also in this 3rd example among four approaches stated in the 1st example using 
which approach. 

[0140] On the other hand, when the abnormalities of a reducing valve 418 and 422 breaking down arise, the 
pressure of the hydrogen gas supplied to a fuel cell 100 can become high unusually. Therefore, while 
forming a relief valve 41 5 in this example in the middle of the relief passage 430 which branched in the 
latter part of the reducing valve 418 in the main stream passage 401 A relief valve 416 is formed in the 
middle of the relief passage 409 which branched in the latter part of a reducing valve 422. When the 
pressure of the hydrogen gas in the main stream passage 401 from a reducing valve 418 to a reducing valve 
422 is improved beyond a predetermined value When the pressure of the hydrogen gas in the main stream 
passage 401 from a reducing valve 422 to [ a relief valve 415 opens and ] a fuel cell 100 is improved beyond 
a predetermined value It has prevented that a relief valve 416 opens, exhaust hydrogen gas in the 
atmospheric air besides a car, and the pressure of hydrogen gas becomes excessive more than it. 
[0141] Moreover, when filling up the high-pressure hydrogen gas holder 300 with hydrogen gas, the high- 
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pressure hydrogen gas holder 300 is flowed and filled up with the high-pressure hydrogen gas supplied to 
the hydrogen gas supply port 429 established in the side face of a car from a hydrogen gas supply pipe by 
opening manually the restoration manual bulb 308 in which the hydrogen gas supply pipe (not shown) is 
attached by the bond and the high-pressure hydrogen gas holder 300 through the feeder current way 432. In 
addition, in order to make it the hydrogen gas with which the high-pressure hydrogen gas holder 300 was 
filled up not flow backwards at this time, the check valve 306 is formed in the origin of the high-pressure 
hydrogen gas holder 300. 

[0142] Next, the gas discharge device in the off-gas exhaust port 524 adopted by this example is explained. 
They are the explanatory view in which drawing 9 explains the circumference of the off-gas exhaust port 
524, and the explanatory view which drawing. 10 takes relation with a car body for the circumference of the 
off-gas exhaust port 524, and is explained. The oxygen off-gas outflow way 503 is made to counter the off- 
gas exhaust port 524 of the end, and has the disc-like diffusion plate 530 so that it may illustrate. This 
diffusion plate 530 is being fixed to the oxygen off-gas outflow way 503 with the support arm 532. 
[0143] The oxygen off-gas outflow way 503 has covered the diffusion plate 530 and the off-gas exhaust port 
524 in the bumper skirt -board section BS, when it has extended to the posterior part bumper B of a car body 
S and sees from a car-body side face, as shown in drawing 10 . And the protector 536 is arranged so that this 
off-gas exhaust port 524 may be covered including the diffusion plate 530. 

[0144] It is being fixed to the body of the oxygen off-gas outflow way 503, a protector 536 being fabricated 
by dished through porous punching processing of a punching press etc., and applying the plate made from 
stainless steel in the center of a bumper skirt-board section BS empty vehicle object. In this example, a 
protector 536 is fixed so that fixed distance may be maintained from the off-gas exhaust port 524 or the 
diffusion plate 530, and the aperture of a punch hole is set to about 5mm. Moreover, clearance from the off- 
gas exhaust port 524 or the diffusion plate 530 is made into the distance assumed that an ignition source 
does not enter into the off-gas exhaust port 524 directly so that a punch hole array can be penetrated without 
causing the gas stagnation with the unprepared exhaust gas from the off-gas exhaust port 524. In addition, 
what is necessary is just the path (about 8mm) which goes out [ upper limit / about about l-2mm, then / 
good / of an aperture ] substantially a direct enter lump of the ignition source to the off-gas exhaust port 524 
by evasion about the minimum of the aperture of a punch hole that gas transparency is possible and what is 
necessary is just the aperture in which punching-press processing is possible. 

[0145] Thus, since it has the diffusion plate 530, in this example, the gas discharged from the off-gas 
exhaust port 524 collides with the diffusion plate 530, is diffused in the direction of the diameter of opening 
of the off-gas exhaust port 524, is diffused on perimeter all sides, and is mixed with atmospheric air. For this 
reason, since the contact opportunity of exhaust gas (hydrogen off-gas) and the air of the passage end 
circumference of the oxygen off-gas outflow way 503 increases, dilution of that part and exhaust gas 
(hydrogen off-gas) progresses, and hydrogen concentration can be promptly reduced also in a gas discharge 
part. Consequently, hydrogen concentration can be conjointly reduced more certainly with dilution by the 
hydrogen diluter 424, and dilution by unification of down-stream passage 407a, and the dependability of 
ignition evasion can be raised more. In addition, in this example, the oxygen off-gas outflow way 503 was 
considered as piping made from stainless steel of about 40mm of tube diameters, and from the outflow way 
end, the diffusion plate 530 of 100-1 50mm of**** was detached about 30-50mm, and was installed. 
[0146] Moreover, since the above-mentioned clearance is secured while covering the off-gas exhaust port 
524 and the diffusion plate 530 by the porous protector 536, an ignition source can be prevented from 
entering into the off-gas exhaust port 524 directly. For this reason, the dependability of ignition evasion of 
the exhaust gas (hydrogen off-gas) from the off-gas exhaust port 524 can be conjointly raised further with 
the hydrogen concentration reduction by the hydrogen diluter 424 grade mentioned already. In addition, 
although the pebble which carried out tire splashes collides with a protector 536, it reaches neither the off- 
gas exhaust port 524 nor the diffusion plate 530. Therefore, the passage damage by a stepping stone etc. is 
avoidable. 

[0147] In addition, although the case where the diffusion plate 530 and a protector 536 were used together 
was explained, only the diffusion plate 530 can also consist of above-mentioned examples so that it may 
have only a protector 536. Moreover, if it is in a protector 536, a mesh-like thing can be fabricated in a 
predetermined configuration and it can also install in a bumper etc. 

[0148] D. Modification : in addition, this invention can be carried out in various modes in the range which is 
not restricted to the above-mentioned example or the above-mentioned operation gestalt, and does not 
deviate from the summary. 

[0149] In the 1st and 2nd above-mentioned examples, this invention was applied to the fuel cell system 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/6/2006 



JP.2002-2897.17.A [DETAILED DESCRIPTION] 



Page 16 of 17 



which used the hydrogen storing metal alloy tank 200 and the high-pressure hydrogen gas holder 300 as a 
source of supply of hydrogen gas. However, this invention is not limited to these and can be applied also to 
the fuel cell system using the reforming machine which reforms a original fuel and generates hydrogen gas 
as a source of supply of hydrogen gas. 

[0150] Moreover, although the hydrogen off-gas discharged from the fuel cell 100 is returned to the main 
stream passage 401 and hydrogen gas is circulated in the 1st and 2nd above-mentioned examples, this 
invention can apply the hydrogen off-gas discharged from the fuel cell 100 also to the fuel cell system of the 
type made to discharge in atmospheric air as it is, without not being limited to the fuel cell system of the 
type made to circulate through such hydrogen gas, and circulating hydrogen gas. 

[0151] Moreover, the combustor 510 explained in the 2nd example can be formed in the juncture lower 
stream of a river of down-stream passage 407a explained in the 3rd example, and the oxygen off-gas 
outflow way 503, and the hydrogen concentration reduction by the hydrogen diluter 424 and the hydrogen 
concentration reduction through the catalytic reaction by the combustor 510 can also be used together. 
[0152] Moreover, in the 3rd example, the relief passage 430 and 409 is established for the hydrogen diluter 
424 in each relief passage of the above [ **** / making the oxygen off-gas outflow way 503 join ] in the 
end, and hydrogen gas (lily fougasse) can be mixed and diluted with oxygen off-gas. 
[0153] Moreover, the diffusion plate 530 explained in the 3rd example is formed in the end of the relief 
passage 430 and 409, and the hydrogen gas which has the passage concerned discharged is diffused on all 
sides, and can be diluted. In addition, it can also prepare in the end of the oxygen off-gas outflow way 503 
which explained this diffusion plate 530 in the 1st and 2nd example. 

[0154] Moreover, the diffusion plate 530 explained in the 3rd example is not restricted to the installation by 
the side of the end of the oxygen off-gas outflow way 503, installs the diffusion plate 530 in a car-body side 
(for example, a bumper, a car-body frame, protector 536 grade), and can counter with the off-gas exhaust 
port 524 of the oxygen off-gas outflow way 503. 

[01 55] Moreover, in the 3rd example, it shall have mixing chamber 424a by which the layer of a platinum 
catalyst 512 was formed in the internal surface in the hydrogen diluter 424. If it carries out like this, since 
mixing with oxygen off-gas and the hydrogen removal by catalytic reaction can be caused to coincidence, 
certain-ization of hydrogen concentration reduction can be attained by the hydrogen diluter 424. 
[0156] Moreover, in the 3rd example, although the diffusion plate 530 was made to counter the off-gas 
exhaust port 524 of oxygen off-gas outflow way 503 end, it can also deform as follows. Drawing 1 1 is an 
explanatory view explaining the oxygen off-gas outflow way 503 and the diffusion plate 530 of a 
modification. 

[0157] As shown in drawing 1 1 , the oxygen off-gas outflow way 503 extends the off-gas exhaust port 524 
in the shape of a trumpet, and has it. And the diffusion plate 530 is made into the thing of a convex cone 
configuration and truncated-cone configuration, and is installed in the interior of opening or the opening 
exterior of the off-gas exhaust port 524. Even if it carries out like this, dilution of exhaust gas (hydrogen off- 
gas) and prompt hydrogen concentration reduction can be aimed at through the diffusion to the four way 
type of an exhaust gas. In this case, much more gaseous diffusion can be planned from the off-gas exhaust 
port 524 being extended in the shape of a trumpet. In addition, as shown in drawing 1 1 , if a tube-like object 
531 is arranged on the outside of the opening edge of the off-gas exhaust port 524, surrounding atmospheric 
air can enter it in the style of an exhaust gas from the off-gas exhaust port 524 with the gas discharge from 
the off-gas exhaust port 524 from between a tube-like object 53 1 and off-gas exhaust port 524 opening 
edges. Therefore, it progresses [ contact to atmospheric air is performed compulsorily and / dilution of the 
part and hydrogen ] and is desirable. 

[0158] Moreover, although splitting from the oxygen off-gas outflow way 503 performed oxygen off-gas 
installation to the hydrogen diluter 424 in the 3rd example as shown in drawing.? , oxygen off-gas can also 
be compulsorily introduced using a pump etc. If it carries out like this, the hydrogen off-gas dilution by the 
hydrogen diluter 424 advances compulsorily, and is desirable. 

[0159] Furthermore, the buffer 413 in the 1st example can also be transformed as follows. Drawing 1 2 is an 
explanatory view for explaining the buffer 413 of a modification. If the side attachment wall is made into 
the shape of bellows, the configuration into which bellows was usually folded is taken and bellows is 
extended, he is trying for the buffer 413 of a modification to return to the original configuration depended 
on own elastic force so that it may illustrate. Therefore, when the hydrogen off-gas from the shut bulb 414 
flows into such a buffer 413 (intermittent current close by bulb turning on and off), a buffer 413 extends a 
bellows configuration by gas inflow, and makes a lifting and hydrogen off-gas the increment in the volume 
pile up, as the two-dot chain line in drawing shows. And since this buffer 413 makes hydrogen off-gas 
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[ finishing / stagnation ] mix in the down-stream mixed section 41 1 with the configuration return by elastic 
force, it can make hydrogen off-gas dilute certainly with oxygen off-gas in the mixed section 411. 
[0160] Although it was made for the buffer 413 of the shape of this bellows to return to the original 
configuration according to own elastic force, it can return to the original configuration with a spring, an 
actuator, etc. 



[Translation done.] 
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[Procedure revision] 

[Filing Date] February 8, Heisei 18 (2006. 2.8) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] While receiving supply of hydrogen gas and oxidation gas and generating power using these 
hydrogen gas and oxidation gas, it is the fuel cell system for mount which is equipped with the fuel cell 
which discharges used hydrogen off-gas and oxygen off-gas, and is carried in a car, 

The 1st passage which is connected with the hydrogen off-gas exhaust port of said fuel cell, and passes said 
discharged hydrogen off-gas, 

The 2nd passage which is connected with the oxygen off-gas exhaust port of said fuel cell, and passes said 
discharged oxygen off-gas, 

The mixed section which draws said discharged hydrogen off-gas and said discharged oxygen off-gas from 
said the 1 st passage and said 2nd passage, respectively, and mixes said oxygen off-gas to said hydrogen off- 
gas, 

The 3rd passage which is connected with this mixed section, passes the mixed mixed gas, and discharges 

said hydrogen off-gas in atmospheric air, 

The fuel cell system for preparation ******, 

[Claim 2] In the fuel cell system for mount according to claim 1, 

Said mixed section, 

The fuel cell system for mount currently formed so that the volume may be expanded as compared with said 
1 st and 2nd passage for drawing off-gas. 

[Claim 3] In the fuel cell system for mount according to claim 2, 
Said mixed section, 
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The fuel cell system for mount which has the gas passageway made into the shape of zigzag. 
[Claim 4] claim 1 thru/or claim 3 — the fuel cell system for mount given in either — setting 
Said mixed section, 

Oxygen off-gas branching installation passage which branches from said 2nd passage, and shunts and 
introduces said oxygen off-gas from said 2nd passage, 

It is connected with this oxygen off-gas branching installation passage and said 1st passage, and has the 
mixing chamber which the volume expanded so that it might pass to said 3rd passage after mixing said 
hydrogen off-gas and said oxygen off-gas, 
Said 2nd passage, 

The fuel cell system for mount which joins said 3rd passage on a lower stream of a river from the branching 
part of said oxygen off-gas branching installation passage. 
[Claim 5] In the fuel cell system for mount according to claim 4, 

Said 2nd passage is a fuel cell system for mount which has the pressure-loss member which generates the 

pressure loss of the fluid passed between said branching part and the unification part to said 3rd passage. 

[Claim 6] In the fuel cell system for mount according to claim 5, 

Said pressure-loss member is a fuel cell system for mount used as the muffler. 

[Claim 7] claim 1 thru/or claim 6 — the fuel cell system for mount given in either — setting 

The fuel cell system for mount further equipped with the catalytic-reaction section which makes the 

hydrogen and oxygen which are arranged all over the passage passage of said mixed gas of said mixed 

section, and are contained in said mixed gas react using a catalyst, and reduces the hydrogen concentration 

in said gas. 

[Claim 8] In the fuel cell system for mount according to claim 7, 

Said catalytic-reaction section is a fuel cell system for mount made into the catalyst bed formed in the 
internal surface of said mixed section. 

[Claim 9] In claim 1 thru/or the fuel cell system for mount according to claim 6, 
The fuel cell system for mount further equipped with the catalytic-reaction section which makes the 
hydrogen and oxygen which are arranged all over the passage passage of said mixed gas after said mixed 
section, and are contained in said mixed gas react using a catalyst, and reduces the hydrogen concentration 
in said gas. 

[Claim 10] claim 7 thru/or claim 9 — the fuel cell system for mount given in either — setting 
The fuel cell system for mount further equipped with the vapor-liquid-separation machine from which a part 
for the liquid of the moisture contained in said gas is removed all over the passage of the gas which results 
in said catalytic-reaction section. 

<U> [Claim 1 1] claim 1 thru/or claim 10 — the fuel cell system for mount given in either — setting 
Further, 

The hydrogen gas passageway which supplies hydrogen gas to said fuel cell from the source of hydrogen 
gas supply, 

It branches from this hydrogen gas passageway, and has the relief passage which discharges said hydrogen 
gas from said hydrogen gas passageway at the time of the abnormalities in a pressure of said hydrogen gas 
passageway, 

The fuel cell system for mount which mixes and dilutes the hydrogen gas which flows this relief passage 

with said oxygen off-gas which flows said 2nd passage. 

[Claim 12] In the fuel cell system for mount according to claim 1 1, 

Said relief passage is a fuel cell system for mount which joins said 2nd passage. 

[Claim 13] In the fuel cell system for mount according to claim 11, 

The fuel cell system for mount to which said oxygen off-gas which the hydrogen and oxygen which are 
contained in mixed gas are made to react to said relief passage using a catalyst, prepares the catalytic- 
reaction section which reduces the hydrogen concentration in gas in it, and flows said 2nd passage in this 
catalytic-reaction section is led. 

[Claim 14] claim 1 thru/or claim 13 — the fuel cell system for mount given in either — setting 

The fuel cell system for mount which is arranged all over said 1st passage and is further equipped with the 

bulb in which passage and cutoff of said hydrogen off-gas to said mixed section are possible by closing 

motion. 

[Claim 15] In the fuel cell system for mount according to claim 14, 

The 4th passage which is connected with hydrogen gas supply opening of said fuel cell, and pours said 
hydrogen gas supplied, 
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The 1st part between the exhaust port of said fuel cell in said 1st passage, and said bulb, the 2nd part in said 

4th passage, and the 5th passage that returns said hydrogen off-gas discharged from the bond and said fuel 

cell in between **s to a sink and said 4th passage, 

The fuel cell system for mount with which a pan is equipped. 

[Claim 16] In the fuel cell system for mount according to claim 14 or 15, 

The 6th passage which is connected with oxidation gas supply opening of said fuel cell, and passes said 
oxidation gas supplied, 

The flow rate variant part which it is arranged all over said 2nd passage or said 6th passage, and can change 
the flow rate of said oxygen off-gas discharged, 

Said bulb and the control section which controls said flow rate variant part, 
It prepares for a pan, 

Said control section is a fuel cell system for mount characterized by making the flow rate of said oxygen 
off-gas discharged increase from a predetermined flow rate by said flow rate variant part in case said bulb is 
opened. 

[Claim 17] In the fuel cell system for mount according to claim 14 or 15, 

The 6th passage which is connected with oxidation gas supply opening of said fuel cell, and passes said 
oxidation gas supplied, 

The flow rate variant part which it is arranged all over said 2nd passage or said 6th passage, and can change 
the flow rate of said oxygen off-gas discharged, 

Said bulb and the control section which controls said flow rate variant part, 
It prepares for a pan, 

Said control section is a fuel cell system for mount characterized by opening said bulb when the flow rate of 
said oxygen off-gas discharged is over the predetermined flow rate by said flow rate variant part. 
[Claim 18] In the fuel cell system for mount according to claim 14 or 15, 
It has further the control section which controls said bulb, 

Said control section is a fuel cell system for mount characterized by making said bulb repeat closing motion 
a comparatively short period in case said discharged oxygen off-gas is sent to said mixed section. 
[Claim 19] In the fuel cell system for mount according to claim 14 or 15, 

The fuel cell system for mount further equipped with the flow rate reduction section which is made to 
reduce said hydrogen off-gas which is arranged between said bulb in said 1st passage, and said mixed 
section, and flows from said bulb, and sends out the flow rate for it to said mixed section. 
[Claim 20] In the fuel cell system for mount according to claim 19, 

Said flow rate reduction section is a fuel cell system for mount which is made to reduce said hydrogen off- 
gas which is discharging after making said hydrogen off-gas which equipped the pars intermedia of the input 
of said hydrogen off-gas, and a tap hole with the centrum to which the volume's became large, and flowed 
from said bulb pile up in said centrum, and flows from said bulb, and sends out the flow rate for it to said 
mixed section. 

[Claim 21] In the fuel cell system for mount according to claim 20, 

Said flow rate reduction section is a fuel cell system for mount which has said tap hole of the aperture 
extracted from the aperture of said tap hole. 

[Claim 22] In the fuel cell system for mount according to claim 19 or 20, 

Said centrum of said flow rate reduction section is a fuel cell system for mount made volume adjustable. 
[Claim 23] In the fuel cell system for mount according to claim 22, 

Said centrum of said flow rate reduction section is a fuel cell system for mount which causes the increment 

in the volume at the time of the inflow of said hydrogen off- gas from said bulb. 

[Claim 24] claim 1 thru/or claim 23 — the fuel cell system for mount given in either — setting 

The fuel cell system for mount which has the diffusion member which diffuses the gas stream which flows 

into the end of said 3rd passage out of end opening of this passage in the direction of the diameter of 

opening. 

[Claim 25] While receiving supply of hydrogen gas and oxidation gas and generating power using these 
hydrogen gas and oxidation gas, it is the fuel cell system for mount which is equipped with the fuel cell 
which discharges used hydrogen off-gas and oxygen off-gas, and is carried in a car, 

The fuel cell system for mount which has the diffusion member which diffuses the gas stream which flows 
out of end opening of this passage into the end of the passage which aims at discharge into the atmospheric 
air of the gas containing said hydrogen off-gas or this off-gas in the direction of the diameter of opening. 
[Claim 26] In the fuel cell system for mount according to claim 24 or 25, 
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Said diffusion member is a fuel cell system for mount currently installed so that said passage end and a 
predetermined distance may be separated and it may counter. 
[Claim 27] In the fuel cell system for mount according to claim 26, 

Said diffusion member is a fuel cell system for mount which has the drill configuration which has a slant- 
face-like side face. 

[Claim 28] claim 24 thru/or claim 27 — the fuel cell system for mount given in either — setting 

Said diffusion member is a fuel cell system for mount currently installed in either of said passage end and 

car-body [ of a car ] sides. 

[Claim 29] In the fuel cell system for mount according to claim 24 or 25, 

It is the fuel cell system for mount which separates a predetermined distance for the end of said passage 

including said diffusion member, is equipped with the method electric shielding member of a wrap, and has 

the hole with which this covered member makes the exhaust gas from the end of said passage discharge. 

[Claim 30] claim 1 thru/or claim 23 — the fuel cell system for mount given in either — setting 

It is the fuel cell system for mount which separates a predetermined distance for this end at the end of said 

3rd passage, equips it with the method electric shielding member of a wrap, and has the hole with which this 

covered member makes the exhaust gas from the end of said 3rd passage discharge. 

[Claim 31] While receiving supply of hydrogen gas and oxidation gas and generating power using these 

hydrogen gas and oxidation gas, it is the fuel cell system for mount which is equipped with the fuel cell 

which discharges used hydrogen off-gas and oxygen off-gas, and is carried in a car, 

It is the fuel cell system for mount which separates a predetermined distance for this end at the end of the 

passage which aims at discharge into the atmospheric air of the gas containing said hydrogen off-gas or this 

off-gas, equips it with the method electric shielding member of a wrap, and has the hole with which this 

covered member makes the exhaust gas from the end of said 3rd passage discharge. 

[Claim 32] claim 29 thru/or claim 3 1 — the fuel cell system for mount given in either ~ setting 

Said covered member is a fuel cell system for mount currently installed in the bumper. 

[Claim 33] claim 29 thru/or claim 32 — the fuel cell system for mount given in either — setting 

Said covered member is a fuel cell system for mount made into the shape of the shape of a mesh, and porous 

punch. 

[Claim 34] While receiving supply of hydrogen gas and oxidation gas and generating power using these 
hydrogen gas and oxidation gas, in the fuel cell which discharges used hydrogen off-gas and oxygen off-gas, 
it is the hydrogen off-gas discharge approach which discharges said hydrogen off-gas discharged in 
atmospheric air, 

(a) The process which mixes said hydrogen off-gas discharged from said fuel cell with said discharged 
oxygen off-gas, 

(b) The process which discharges said mixed gas in atmospheric air, 
The preparation ****** off- gas discharge approach. 

[Claim 35] In the hydrogen off-gas discharge approach according to claim 34, 
Said process (a), 

The process which introduces said hydrogen off-gas discharged from said fuel cell into the mixing chamber 
which the volume expanded from the 1st passage which passes this off-gas (al), 

The process which introduces into said mixing chamber said oxygen off-gas discharged from said fuel cell 

from the branching passage which branched from the 2nd passage which passes this off-gas (a2), 

The process which discharges said gas mixed in said mixing chamber to the 3rd passage connected with said 

mixing chamber is included, 

Said process (b), 

The hydrogen off-gas discharge approach including the process which joins said 3rd passage in said 2nd 
passage, and discharges said gas in atmospheric air on a lower stream of a river from the branching part of 
said branching passage in said 2nd passage. 

[Claim 36] In the hydrogen off- gas discharge approach according to claim 34, 
Said process (b), 

The process which makes the hydrogen and oxygen which are contained in said mixed gas react using a 
catalyst, and reduces the hydrogen concentration in said gas, 

The process which discharges said gas by which hydrogen concentration was reduced in atmospheric air, 
The ****** hydrogen off-gas discharge approach. 

[Claim 37] In the hydrogen off-gas discharge approach according to claim 34 or 36, 
Said process (a), 
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The hydrogen off-gas discharge approach including the process to which the flow rate of said oxygen off- 
gas discharged from said fuel cell is made to increase from a predetermined flow rate in case said hydrogen 
off-gas is mixed to said oxygen off-gas. 

[Claim 38] In the hydrogen off-gas discharge approach according to claim 34 or 36, 
Said process (a), 

The hydrogen off-gas discharge approach which includes the process which mixes said hydrogen off-gas to 
said oxygen off-gas when the flow rate of said oxygen off-gas discharged from said fuel cell is over the 
predetermined flow rate. 

[Claim 39] In the hydrogen off-gas discharge approach according to claim 34 or 36, 
Said process (a), 

The hydrogen off-gas discharge approach including the process which mixes said hydrogen off-gas to said 

oxygen off-gas to the discrete timing of a comparatively short period. 

[Claim 40] In the hydrogen off-gas discharge approach according to claim 34 or 36, 

Said process (a), 

The process which reduces the flow rate of said hydrogen off-gas discharged from said fuel cell, 
The process which mixes said hydrogen off-gas with which the flow rate was reduced to said oxygen off- 
gas, 

The ****** hydrogen off-gas discharge approach. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0144 

[Method of Amendment] Modification 

[The contents of amendment] 

[0144] 

It is being fixed to the body of the oxygen off-gas outflow way 503, a protector 536 being fabricated by 
dished through porous punching processing of a punching press etc., and applying the plate made from 
stainless steel in the center of a bumper skirt-board section BS empty vehicle object. In this example, a 
protector 536 is fixed so that fixed distance may be maintained from the off-gas exhaust port 524 or the 
diffusion plate 530, and the aperture of a punch hole is set to about 5mm. Moreover, clearance from the off- 
gas exhaust port 524 or the diffusion plate 530 is made into the distance assumed that an ignition source 
does not enter into the off-gas exhaust port 524 directly so that a punch hole array can be penetrated without 
causing the gas stagnation with the unprepared exhaust gas from the off-gas exhaust port 524. In addition, 
what is necessary is just to be about about 1 -2mm about the minimum of the aperture of a punch hole that 
gas transparency is possible and what is necessary is just the aperture in which punching-press processing is 
possible. What is necessary is just the path (about 8mm) which can avoid substantially a direct enter lump of 
the ignition source to the off-gas exhaust port 524 about the upper limit of an aperture. 



[Translation done.] 
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K, teflm*0*l!f*7#7, fc&»*7:*f7,£j#ffi-t-ft 
*£ft«ife v x -r A „ 

1 4 j w*^ 1 2 xiiis*s 1 3 tcefte* 

}*R«*f*«;U ttKKfftrti, flfr;£&fil_t<D-X»4 
1 5 ] m*iM 1 4 CEft0*lU8*&tt«tt£' 

T v» ft v * -r A o 

ft****-* bWtikffxi&m Lr 

K, 1£fflS*©*&*7#;*fc»£:*7#**&ai1-ft 

( a ) tteftfHEtt i o «tn $ iifctiB*** 7 

(b) m&*ti*:1IIKirx*1cM , Klimt*JMb* 
ft*5li* v #7,^m^& 0 

1 7 ] st^a 1 6 KEm<o*si* 7 a-T^m 
Wtexg (a) a, 

iAtSIg (a 1) fc, 
ri-&Sfc^A1-ftIS (a 2) fc, 

mrsis (b) »4, 

Tfrie*-x «-^*»c^mi-ftxg«-§-tf*^* 7 it* 
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ttEis (b) 14, 

v»-c»es*, we*** +o*«aj8 axe 
t, 

sjgo&ig s a^mie*-x * * kshh-j- ft is 

t, 

[W *® 1 9 ] 16 it: liSt^ 1 8 tclBKO 

*^*7*-X^ffl^StCi3V>T, 

10 iJIEXg (a) li, 

iftE*^* 7 fciftESHff * 7 K«£-r ft l£tc, 

ttCttfHCfeJ: !>SWs$*iftilfrE»3&* 7 

2 o ] i6ttz um*m i 8 ke«*> 

frmi-yifxmiiiXmizis^x. 

ItEIS (a) 14, 

20 iJIE^*7^tczi-g-tftXgt^-tr^^7^^ 

2 1 ] StJfcS 1 6 S fcl4flt#3l 1 8 KBIIO 
7k^*7*-^Sfm^ffitci5V»T, 
H3EXg (a) 14, 

Bsf52*«*7*-x^, it&nm^mmvmwLft* ? 4 < 

>^T% UfEK5R*7^»czi'&-i-ftXigS:-g-tr*3R* 

im&m 2 2 ] igjjtg 1 6 1 tz am^rn i 8 kb**? 

30 ffiexe (a) 14, 

Ufegmmifej: •?sfm$*tftfre***7^wsftft* 

itrie^*7*-xicii-&-r*xafc, *^tr*^^- 
7*-^^tu^tto 

10 o o 1 ] 

jf«i-ftwtcfi^^*mffl^m?ife->^T-A x isiof* 

^*7A"xS-pffii-ft^i607lc^*7^^ai^tcM 
40 i"ft 6<OT**>ft 0 
[0 0 0 2] 

[0 0 0 3 J fc£^T*, £<7>J: o^^mffiSr^MWii 
/ci^tt*^ #"7, ? > ^ & L < l4*.^PR^-g-^ ^ > f 

so mizfrm ztstz*><D&mifxffi.&&¥z-£ij 
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[0 0 0 4] 

UWLT«OEltl±i-»t liWx.^^o/Co -oft), Zto 
[0 0 0 5] :Hfc*«Ki*, J: 

s & fern* 1 * « • 

[0 0 0 6] 3(t*WOi»»±> ±ELfc3HS* 

[0 0 0 7] 

mm*m&:-*htz#><r>^w&ixf*<oftm • »*] ± 

fi-g- 5 ft.jfc ffiE#* £bK L X K»tB-f * 3? 3 Wffi 
[0 0 0 8] 4fc, **W«5**«"^SMB*tttt, *3f 

t*7*x»lB*ttr*9T, (a) tJE«S»ai&J: *) 

»ttj**ifcinrE***7 3!rx*, »tBs*LfcfttBi«E* 

7^tS-&f4Igk, (b) tS-frS*tfe«fE^* 
[0 0 0 9] COJUC, ±ELfc»WifttfllJ'^ 

&**7#\7,li, fit*'J 7f4^kS*it 
k>50t, ±E©***il-g-K J: *K 7^*7 
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t*filttftTS*fcjH:, 
Lv> 0 

[0 0 10] ±EftJ£*;fri-**3£9!*>* 1 ©Jplfcffl** 

T> frEKaf*7^S:«rE»2 0SEft^f>i5TKU-C« 
10 At*K3t*7#*5M£iJIA»£8&i:, *1»*7^ 
**AaERfcttEiin©ilEtti:oa:a«r), HE*** 7 
#7- 1 HtfEK^* 7 2f 7, fc L fc±-CffiE* 3 OSS 

U 1lrE*2<?>iU&*, 1tfEK**7#"^5-lS^AsilK 

i><?>t-rz>zt#X'£z>o 

[ooii] a-*:, *%>w<D*m*'xmiiijfmzi5^ 

E*$*7:tf\x&, K*7* , x«-i1ti-^l w5EK*><b. 
20 Ufc«#SK*Ai-*xe (a 1) «TE 

*K«-Srtfei ■J#ffiS*LfcffiEK3l*7#*&SE*7 2fJ* 

Ii:*At4IS (a 2) t. *Ea-&-a-C«-&8*tfc 
frE#7.£, ffirE«^£Ko&#ofcifS3<DSl[8&K«ftii 
tiMkt**, WEIg (b) l±, «TEi2<0ittK 
»c*»t*lttE««att«>fl-ttlBBfJ:OTaE»c*v»-c, 19 
E* 2 <D»£K«r HlrE» 3 <Dffi3&\z&ffi. LXMsZtf* £*: 
$C f fc#ffi-f * II * tt i> to t -t & £ fc # * o 
[0012] i^twi iS^-ST-idu ttoi&m&iziz 
30 S-^§7K^*7*-^tS^*7^d I ^J: <iS-&-f* 
(Of, *3g^7**Xfi0^r!K'fbx frm&Bt&Tim&i-® 

m*7 jf*ftt&m\ffi.&tofrmwm tm3 

ffi.mmtoffliz. -?y7*m-f2>i>totir2>zbi>X'& 

7 9U^-Cii!tK^HE* J %^1-*0-C> iO^EElcj:*) 
* 7 a"* * 7 1i*ftm&Xm& Sr £S"Ci&'oisE 

r iK3g*7*-T.O^A3i t -C§, «S«JK • tU»0«5* 
40 -fbO^t,. if z ^ h&mtoWl&frb&i L^o DO 

[0 0 13] itz. BffE^3^S£K+^E®$tt. 

^ft/citrE^xtc-t-ifLSTK^i:^*. mmzm^.x 
[0014] ttz, *§ky\to*.w;*-7ifxm&-fimzii 

^X, h3EIS (b) 14, ig^^iXTtHtrE^U-g-Sft 
50 TK^gS^e^^-fr-SISt, 7K^SJS^fiM?ft)tff 
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[0 0 15] Z<DX 7 iz, iS^-^^Jt^f-XtC-^i it** 

[0 0 16] «WO«MilfiIfti'^fAK«v> 
t, «riB»10S£&*KBBttS*t> HHtcJ: fJUSSS-a 

[0 0 17] £©J:3 4'<a':7*«;i.4£i:CJ:-»T, 

&®^<d mtm&arsm & & <o t -r a c t «> -e § * . 
[ooi8] i ofwitttit'/^ f ak 

£v>T. ltrE*8***tfeO;Jc3gj!f*ftf&P to « 

* u is tt * i5ie^«-mtfe<7)Spai □ t mm^^ r t <r> 

Eft, WEB^o*?, HtrE«*«-««l*'bJ#tH 8*ifc*E 
[0 0 19] •TW.fcdKlfjS-fa.lfcU.fco-t, 

[0 0 2 0] ^WO* 1 <0»«ffli#t!fey^ t A I: 

mieK* * 7 ar* ogEg i mit § ** - 1 ifl *sm % m& 
ut, t$<bt:«x, mmummt. mu^^rim< 

[0 0 2 1 ] 7 ^WHJ^ttC* 

MBIS (a) 14, l9E*?g*7^X^KEK^ 
*7 2r*K«-fr1-*KU, ME&i&miBU »)^#ffi$^^.^> 
fflrEKf!?*7#-7^oaLl:£ > §r^S£M-t Sl#JJD.S**X 

[0 0 2 2] .TtfJJ:?^ *3if*7#-7.£&3if*7:*f7. 

* 7 is t, u*:m<om.m ? a** k i -o t 
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[0 0 2 3] ^?g<omiommffl«5«-mrfev^xA(c 

^SI+:i:£»±iftEIS6<OB£ft*(cEaS*U gfffls*.* 
MEKft * 7 #7. <0 StS £ ? * * c t ** pTIE £ s£ft 
^SBi, AifE>'<A'7 , t«rEilEfl:nrgES5*S0»1-*«I» 

[0024] ttz. *&w<o&m*7#A%mj3mKis 
[0 0 2 5] z<dxtk. m.m^7ff^<om.m.a i mix\i, 

[0 0 2 6] *»MO*l«>*ttffl«fl-*jfi5/X^AU 
EtOMffitt, S^th ? *t^MEK^^ 7 **7. «-«TEA«« 

icii*^ mE^"f^7(Cs it^m^mmx-mmirm*) 

30 [0 0 2 7] ^?§<07K^^7«-7.gfffi^ffitCi5 

v^r, urcxe (a) frE*^*7*-7.s-. 

[0028] z<D£7%mf&*w&ztiiz£ *), 
•7-ff*\tw®fr\zftwx'pm-f'2'g.^) vi-%mm*-7 

[0029] *5kw<7>mi<7>m$Lmm&w.misxirJ*K 

-g-SEtO^KEMSfU frE^A"7*J: »5c5ASii.*^rE 

*^*7*-7.wag^e®s-^T, uEis-g-SBtc^m-t- 

[0 0 3 0] ^^<0*^*7*-7.gfffi*ffilCiJ 
v>T, ilEII (a) 11, SSE^mffii •JSfffiSn* 
fli(E*3t * 7**7, OSES Srfi«S**I^t, ssfiwe 
«S^7tmrE*^^7*-7x*, f(EK^*7*-xuiS^ 
50 t*ISt> Z$trZtibWiL^ a 



[0031] z<D£iiz^ wtm*7#xtm&-rz>Km 

^»:«*i4*XOttS:+»fi:TS«ii:#T6, 

[0 0 3 2] ifc, ±BORSO^fc< k 

feaC>(D*»MO* 2 0**mSfHKib-> * ^ A ii. 

m & *rxs£*r eg pa*ffi cant*- * stfcSM* t #1- * - 

[0 0 3 3] **5. JilBL^**WOJSlO*«««fl- 

[0 0 3 4 ] i^i-tLlX. *5R*^©3!r^*ffitt. 
«tt<o*»PBP* <b#HJ 3 tt^> fc H»»:HDS*fiii:J£ 

*3R* f atro **§jg 

[0 0 3 5] itz, ±ELfc*»WO»L ^2<^>^m 
»tff560B»trHTT«d J:d»K«W*«5L^ Kit 

[0 0 3 6] id-TttJf. £*>2HR«#tiU 

H 2 — 2H + +2e" 
2H + +2 e"+ (1/2) O 
H 2 + (1/2) 0 2 - H 2 0 
:o x n %%mmi& i o 0 i&m<oW*lJW£ Ltfflv^ 

sffiii o ofrh&itztitzmijizx^Tmm 

m (BS*f) frCItU (B^ 
[0 0 4 2] 4 fc. lOOli, ttftoJMr 
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*»BP^O»^»Ojtt*«ifi**K«i^Eia-CS 
[0 0 3 7] 

A. *i ^^ffi^S : 
A-i. ft l 0%ttffiafl»a : 
A- 2. ft 1 o^jfceflcoi&fE : 

B. *2 4>iafe« : 
B- l. i2^i«ofj£ : 

B-2. * 2 0*Jfc«0»ff : 

C. $3^)^ : 
C-l. ft3 0*»«*>«MS: 

20 C-2. »3 0H)»ffll<0»ft : 

D. : 

[0 0 3 8] A. : 

A - l . ft l oHJS^oms: : Hi l l 

ttl o ot:*f^^Mt^>*Ma^r/^ 2 o 

0 k, t«itv>4o 

30 [0039] mnmmi o o«t. ***^ 

[0 0 4 0] Jip*>> **ffiK**2f*tf*. «*«fc*fl: 

BOS* 1 . K^SHS-eiiS: (2) oEJE^^-fitjBi 
0. i»t*A»i: LTtt, 5£ (3) ©Efe*«ffafcii 

So 

40 [0 0 4 1 ] 



— H 2 0 



50 



~ (1) 

- (2) 

- (3) 
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[0 0 4 3] -Jj, 2 0 OH. 

IctK^KJS^ (H^1*) tixtv^o -fete. * 

2Mfc1-*fcai>, 2 0 OrtKliffi 

[0 0 4 5] -tOffi. **HS«0«tttft->^fAtt, 
SI Art"C**3!f^4raa$^* 

[0 0 4 6] *3R^JftKfi, 

2 0 OOttffin^^iiRfl-Vftl 0 0<Ptt*&PKS 

4 1 0 *r*LT*«StK4 0 1 
a4 0 3 t, «»4 0 1 36^*ttLT«aSKK4 0 

3 ^XK4 0 5 tfSSLTV^TkfR^ 

[0 0 4 7] *MK4 0 1 fctt, *Xft&frft?>'? 
2 0 OOjfctfiPKv* ? hA>^2 0 2^Ef^tlT^ 
*K at»3i*JwES-b>-9-4 0 0 tvt7 hA>74 0 
2 biUE'ifi'-ri 0 4sPE1I3flT*$lK «ft«ftio 
0Oft*&PK5/* v 0 2^EBSttTv^ 0 

ttititt&4 o 3kh. ^a?tei o oommntz 

v^r y 0 4j&*E«3*lT*3 0. 

^1^4 0 6, yt7h^-/4 0 8iii:^f'/y 

4 1 0^ix^tLEfi$^Tv^ o ££>K. ;U/US 
S&4 0 5i:iivt7 h^7*4 1 2fr, $mm&4 0 7 

hA>74 1 4rt*. »; 'J-7»j»4 0 9 Kli 

»j'j-7/N>y4 i 6**, -tti-rti&mztix^&o 
[oo4 8] BMb^atttii. o ok 

Wfc^ fe*«>»t3!r^«»«tt 5 o 1 

[0049] iMfc^«»attt5 o i ^r* 

t5 0 2 t, 3>yU7t5 0 4 i, iD?g§§5 0 6 2:. 
^i^titv^o ifc. S*5**7^SfffiSt»5 0 3 
KUU 5CiK5WBIS5 0 8 t. nw*** 510L 

[0 0 5 0] »JELfc**^«KO»a«tt4 
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*«sitT^o, *o*«ffB»ffl9* f a-&«4 1 i*« 

[0 0 5 1 ] itz^ W9ms 0I±, EE#-t>^4 0 0^ 
<b^ffie^AJ««i:, 0 2, 10 

4, 202, 402, 408, 412, 4 1 4 
^410^ 3>yi/^t5 0 4fc, ***x-P*L«Hip-f- 
£o ft*. BiE*J!,*1- SJ6P*§l^li«*& 

[0052] a- 2. Hi <DmMm<omft : *ii"eii4 

io »ft^o«it»cov*Ttt*KRi!-j-* 0 tons 5 

0(:<tot3>yi/7f 5 0 4 ^IMSf «£ 0. 

t5 0 2fcJ:oT?MI:S*tfcflL IMt^ftl&a»5 0 
»DS^5 0 6 Sr^LT«fl-ftjftl 0 

m*7n*%mffl&S 0 3 SrfilK 5 0 8^ 

a>/t**5 1 0£^hLT. *Mn»©**t»i:»BS 
20 ti*>o 

[0 0 5 3] ^ctc. *** r ^<0»tHcov»TSi9l!i"*o 
M»ffi5 OKJItpT, 2 0 0O->* 

y h/N>7 2 0 2 2:. $t#*m?tkl 0 OOvr; h/tJU:7 

1 0 2, 1 0 4 Hi, f iifti, MljfevXf A^I 

[0054] ttz. a«a«WFtcii, iwwffls ouio 

t\ £*L£>Ofl&. :£SK%tt4 0 1 <Dv^ -y h^>74 0 

2 fc, #gtsfcg&4 0 34>*s*y h^>74 0 8 li-^tt-P 
30 fiHv^rv^^ ^>f^»B4 0 5©vt7 

4 12 2:. fftt%R4 0 70vt7 h^^4 1 4 UK 

ttv^ 0 ft*\ »jy-7A^4 l 6tt. 
ft^»-&jaWiBBi:rv^ 0 EE2j-fe>^4 0 0 

fi. 2 0 O^fcttfflSJi***** 

[0 0 5 5] SKtLfciiiJfK 
ff7s\t^ MIK4 0 1 «JBE^</^r4 0 4t 

&o 7**11* »«liftK4 0 3 *3o 

^J£»BIS4 0 6T% ***7***n*$it&* 

»o«[ff^Bft*$^3ta. #>7 r 4 i o*^it*a 

dS^4 0 1 tcKSti. Iftf. «S»«»1 0 O^ftffcStL 
^>o SHK4 0 3 *lcK»t^ixT^J&*-> 

^4 i o^iBt-sitiaot, «9K%K4 o 3 £a 
&***7**ii»^«ro*tr*aiatt4 0 hcsqih 
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4 0 l*5J:tr»3RaU»4 0 3 SrSo Tfli§t ITV^o 
[0 0 5 6] *3K^7^S:*»aK4 0 

i o o^ft»$^***^«a^t^sE***#< * 

0. 4 »W»10 0i:»tU* 
[0 0 5 7] WK^^#**t*«*afifO^|| 

WICJ: 9. «WMfel 0 0:TO«ME£XI***U * 
[0 0 5 8] 4*. #>y4 1 Oli. SiJ®^5 0i:io 

Ltzmwm&MK&Kx* mmm&± o 3 
[0059] ja±a*. a#*«B#K£ o» 

[0060] auea**^* 

«Cffl1-***OflE*ttfi< 4 ^ > 

*t±®iSK4*ur4&li£\ *K* ! ttffl**L^< <4 

2 0 0 4:3 1 § Mr J: ? 

[0 0 6 1 ] ^mrtfev^xAcoi&ii^n^v^T, j§B 

iUEMHtC. BE*Hr>-9-4 0 0 UJ:oT«ffi$*t&* 
f^OEJ^ES^Tiotv^^ ttMff 5 
Oii. ^Sl^lK4 0 1 Oyf; 0 2 t, «3K 

%B4 0 3 0vt7 h^ # JV74 0 8 t, 9MU%B4 0 7 
<7)y^n^74 1 4 Z*tL<?timC, /U'txmXk 
4 0 5©*>t y Y^)VfA 1 2 £PB< fc#*C, tf>74 

Ri^>'^2oooait#ft<T, gcm^n^TK^ 
5sr^offi^^fi<r<>. ******* 2 o o**e> 

sm$nfc**^(±. *»a»4 o ifrb'UMfc 

R4 0 5i:A9, ^<£>£>£:> «3»£»4 0 3 SriioT* 
XXR4 0 1 KRO, Iftltl 0 0fc«»**i& e ft 

*cft$itfc^ **t7^t4-9T, ttrauM o 3 
*c»m?*L&o 4** *x*7***ic*i*i*7Mfe 

tm&'thtz&K^ yt7h/<^4 14i:Bv» 

T\ «UitB4 0 7^e>**^7^«:&as-r^o 
[0 0 6 2] JBUb&», fiiMSIfcWF»c^lt&**^oa 
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**7^©»ffl»cov*r»«B»cRWi-&o 
[0 0 6 3] «IH^v*7^oa*«£#fc*5^T 

-fts***:*^ Ktt-*«hi o o x*)m&$titi*m 

*7*fA*, ffim$i9&4 0 3 «r^LT*«taB4 0 1 k 

10 »«ffl|*tlB LT WBBTIf, *—fl:S*Lfc 

[0 0 6 4 ] COfcK), tl«XR4 0 3^6»ttUtt 
mm&4 0 7 yt'; Y^)V7A 1 4 £|£*t, ill 

»8B5 0KJ:oT. ;oyt-;h^r4 14tHv> 

20 2 0 0^f>OJ»»4**^^*A$it-&O-e. 

Cff^^t^t^o ->*7 h^V74 14^g|<^ 
»c 1 HigEc LTiiv> 0 

[0 0 6 5] tl«LfcJ:^^ Kffltttl 00ft 

0«*«ffl-CJ±. S: (2) KtfcoT* (H 2 0) ^ffi 

30 >a>74 1 4 *BBv*T*X#X*8jai-*&i:* *-<7>JBE 
A»4»*l*& C £ t ^-ci . 

&o c\<Dtz*b. * (2) oa*TKffvv£j£Lfc* 

o**±.E^A»4**^itttc J: Pfciffetfl-O-C. 

[0 0 6 6] 4*5. *20fc«T»±. tlSIL-C^«**^r 

x*o^i4«fcoaiaE4 4ri±»c«kffiLT*fer. 

40 t»- ?M*oiK^ HpST-§4v^Sjk 
H4*4-C^>WFW* J Fft*SHiL-Cv^o fit, M» 

&ai-«4CU. seJBMKS/* y b;^V7-4 1 4 SrP^tt^ 
<t^:l0^ 0 lit. **^*B*^**»R-b> 

4 1 4*BB*t* J^fcLTtAvio 
[0 0 6 7] ^tC. 7t7 1 4^^>Sfffi$tL 

fc**38f^l±. «CB»K4 0 7*SoT. «**7^ 
50 MXB5 0 3 K»9&i*U S^®4 1 lK^T, 
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[0 0 6 8] *S^g&4 1 1 T*iI£-£*t£;*fXl±, 

5afc5^8t3£5 0 8 ^Ltnwu^ 5 1 OtiffiA-T 10 
Z 0 a>s*x* 5 1 0 Ji. &&mU5 1 2 £«!x.T£ 

[0 0 6 9] Cl(7)J: 9 iz LX. 3>;U^5 10i:J:o 

[0070] ^mstfii o ofrbmmztizwtm 
*) . mm* ? if*m teso§ 503 (D&*g&&^m&K 20 
tt7^«^4 1 \ \,z&^xfcm*7iT?stm.G' 

ifAtfrnsj*** 5 1 OF^ilo/cEHC -§*£*lTWc 

* 5 1 0 <Dmmz%%Lfri&& 508 zmix, m. 

X, rz * 5 1 0 ft<9fi:£fefc& 5 1 2 KTjcfS^tt^ 

l^J;M:fl, S^®^5 1 2<Dmi±ZU-oZttf 30 

[0 0 7 1 ] Z?z, IMi6l0 0^1ilf^t:y^ 

y h^>^4 i 4 £gg*t££ iti, #mm*ifei o oo 

[0072] &±wiwLtzt&t). *nmmz&\,*x 

#ms*fei o ofrbmmi*titz7km*7ifxzm.& 
^4ii xmm*7jf*tW:&-rz>ztiz± y>^mt 
u zh\z^ *<r>m.^JT*\z^tix&jiim<om.&*^> 

/**?5 1 0T«t^ o ioT, ^^EJS^^i:^ 40 
%*izm%-fz><nx. f^il^IKiS*^;^ 5 
[0073] i:^^-C. SUSANS O&UoT, yf; h 

/^✓m 1 4*m^x, *m*yif**m.&U4 1 iu 
mmrzmiz^ ±miz?km*yjfAZ%mLtzm&x$> 
^xi>, &&&4 1 1 iz&if2>Mm*7jfxtm.&<Dm 
^mzifcmtzmwLxm'xm&vmm&z&tbz^ 

[0074] *mi&mxi*, ±.ummmt lt^t^ so 
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[0 0 7 5] £-f\ H2£#3v>T, l-5g^Si:o^ 

rsi^i-^o H2iiii (o^mmmMmr&^^-T^^z^ 
m>im*yis* ^iiiit^/:*o7 

[0 0 7 6] ffimLX^Z7kmtfA*<D^fo%0<DStmtf 

ft&xz^mLmizz^tzztz, -tr>^& 

^T^mf*^ 5 0 Ji. [12 K^^g*^ 

U if, mtn*&&m&5 0 l+t:Stt$^tv^ 

^>^^>t5 o 4 *#5Em;tm± (m^g^a^) 

T-|E16-r^J:9^Jfflli-^ (Xxy:/S 102) 0 

it), ^T? *)-i- 5 0 2 ZifrLXJ&t)&ttiZ>mitJf 

xo%Lmi*mtiir2>tz#>. -e-tuc#v^ j^m^i oo 
m*yjfx<D$im;i>mu-f2>o mm^so**, -> 

^ y h^>74 1 4 Ur-^S104) . W%L 

LTV^7jcfft#\X (7K^^7**X) $:y^7fM>r4 
1 4frhfc%n4 1 l^fffit-&o f m^st^ 
mtfm&Ltzb Uf';yS10 6) . v^yh/^T' 
4 1 4 SrPHET Uf'^S 10 8). m 2 K^l" jag 
^»7t^o v^y hA>74 1 4<0^&^P^h 

LTii. lsecWSJK, 500msec g& 

[0 0 7 7] ^i:?^a^v>f:iA y J^/* 

;v7-4 1 4 *m^x*m*yK**m.^w>4 1 i^^m 

Lfcl^tZ, S^^7^fy;^ffi»fL£&5 0 3*$liXZ>m.m* 

yify,<nmmtm^x^h<ox^ m&U4 l itc£v* 
^"7^y;ii^SO^^U vTbJrxizX^X+frlzi&lgi 

T*r^>/c*!>. Mx®&<Dmm&z&*>2>zti)Sx$2>o 

[0 0 7 8] H3tffiv^t, 2 o| (7>7jft^ov> 

vh*m* y a* <D^m^(om(om zmw-t *> tztxo 

[0 0 7 9] 02 tC^L^*ft-Ct±. yt^A>74 
1 4 $r!H<^tc. ffffiW^. 3>yi/7t5 0 4 

Ka>zfUy*f5 0 4tfWt±mjjXmW}2tL2>t, 
%\z^m*^z-Z>m*$>Z>o mfril^L 

1/ 7 1 5 0 4 A flB ^ t ^ , 

1frLX^Z>\,zi>mt>h-?. 3>^l/7t5 0 4l:J:»)# 

[0 0 8 0] 2ogco*fiTM±. jfeffttB m 
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5 0 4 (O&miz&intX , y Y^fr-f 4 1 4 £H< 

[0 0 8 1 ] *f*ttK:ti\ W26 5 0li. S3K3H-& 
Stiafe1-^i:> 41% 3>yi/7t5 0 4 0ffi2ja*$f 
£ffi*£±[l]*4T*mg1-* Uf7^S 2 0 2) o 

3>-/P7t5 0 4OffiSli:, 3>7 > l^7t504 
KIR *9 #tt <b tt/cHCS-fe 

[0 0 8 2] f<7)t, ^tt^KfoCTn ^5 

Oli, ->t7h/^4 14tB< (Xf77 P S20 
4) o ZtliZX^), Stt7^gfffil&5 0 3 Ztilti 

It7*7^yt7 fA;vr4 1 4 frb&&U4 1 1 ^ 

g^m-r^-h^r^^o tit, m^^JSc^Fi^iat 

Ut'^S 2 0 6) . "y\ y h/^74 1 4 *H 

ho 

[0 0 8 3] :^3J:9WMv^ ttiSLfci: 
X^S4 1 1 KSEffl£*L*0"C, gI2K^Lfc;&?£ 

traffic a-frW4 1 1 K*jv*t\ tK^^-^^^ks 

7 f «r t: J: o t Wt $ ti-S 0 fcT, m& 
[0 0 8 4] 4*:. 3V/V7t5 0 4 0KMrti*< 4 

[0 0 8 5] 1^4 Srfflv^T. 3o@0^ffitcov^ 

Tl^t^o B4ttBl^M^«*MMV*?^fci5 

[0086] um^ 5 o t±> n 4 KT^-r^m^m^irh 

41\ is*? h/^7 4 1 4 «:bbv*t (^f7-/S 
3 0 2) . fi*>KB§£* (Xf77'S 3 0 4) 0 -5" L 

fc3ft»5*»t«36L (Xf7^S 3 0 6) . «aitv>4 
IttUf. ±ELfclMfc*:it»>iE-ro ZtiKX*)^ + ? 

[0 0 8 7] £0*9fc;£ft*ffiv*fc»^ *J»Lfcfc 
W<;b*T4 1 4l±tt«M«v*H»J-CMH«: 

1 1 lzm&2ti2>Zbtz%2> 0 feoT. iS^S5 4 1 1 iz 

&^xwtm*yfrxti&&ir2>&jz^ mm*7rt*v>Tgi 
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[0 0 8 8] Zm^X, 4o@Oj^:o^ 

T§i931-£o :ojftti±, iio«fliS4 0 

3 + (Ci3»t* y h/lfrTA 1 4 t«*«4 1 1 t<D 
i5t:^ti:?^777 4 1 3 *M:*tT*5<o 
H5 ttB 1 Ovf; h^74 1 4 tft^84 1 1 t<D 

10 *o 

[0 0 8 9] 15^t<t9 IC, 7 r 4 1 3 

fc. «APfc»ffiPfctf>B<D*IB»Kti. 
WofcffiH^fflv^Tv^&o fcr, SUSPSB5 Oiao 

v** h^>74 1 4&m%, fflCX, v 

*y h/W74 1 4 7 
#Etfi£*LT<>> f(7)*tt7^^7 77 4 1 3J:I 

20 4 1 l^atUl^ 0 ffifeoT. fr&BU 1 1 tCi5V>TK 

^t^ti^o *<Dtzth. m&ifxiz&ttizfrmcDm 

[0 0 9 0] B. »2W*»« : 
B - 1 . f£ 2 O^Sfe^?>1Sj£; : H 6 2 <7}^l 

30 ftt»!2: Lt, >^ 2 0 0 J; 1 

2 0 0Kftx.T\ SE**^^>^ 3 0 0 
[0 0 9 1 ] -OSJE*^^^>^ 3 0 Oli. F*9fflfc 
v-w h/N>r3 0 2 £§8< *5J:*20-35MP 
[0 0 9 2] 4*:. *&&Sffel 0 014. fg 1 <0%Wmt 

m-<om$Lx$>z>tz*>. Kwwwr&o 

40 [0 0 9 3] ^Oftfe. **lfi«lO«fl-«}fiV^7 t Ali. 
H6^"TJ:-9^ % mt1f*ffiMb, 

[0 0 9 4] TK^^^Kli. 3 0 

o^ftttp^f>«»ifti o o^ft»n*cM&*a»» 

40U, BMmmi 0 0O»ffiP^t>^>y4 1 0£ 
^Lt*»»B4 0 1 t:i^tlStK4 0 3 t> SSL 
TV>&*3R^ + o^jTC!»*^ffli-*^:*J)^>SpaiaK4 

o 7fc. ff^M#B#^*^^^^mi-^^i6ou 
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[0 0 9 5] *«SEB4 0 1 £«U KEE*X:0\X* >^ 
3 0 0<OttffiPK->*y h/OU^ 0 2 7i>*Effi£*iTj3 
*K *ttifc*fci*BE/</u:/4 1 8, 20, « 

fr^)V74 2 2£J:O r «»WMIi»4 2 5^*vT*iEfi 
£*LT£*K ifttll 0 0<ott»Pi:yt 7 
10 2* f Ef$ntv^ o Sfc. M§tSiS&4 0 3 tcti. 
«fl-«ifcl 0 0«Di:y^; 0 4tf*Efi 

ZtlT&t). VtRik+K. «it»KS4 0 6, **>:/4 
1 0*5 J ^±#4 2 6tf***t^tLEg£*LTV>£ 0 £ 
0 7Kv*y 1 4 1>\ V ') - 

7$i%&4 0 9 K'j 'J-7/^/4 1 6^Eg^ixrv^ 

%mm&4 o 7j&*R**7#*»asM&5 o 3 1 
mmztir&t), *<Dmmu&&*)i!>m&m4 1 1 *» 

[0 0 9 6] ©JfH)gB5 0l±> JE^-br>^-4 0 0^<bOl& 
ilie*^AJtSi:*t:, 0 2, 1 0 4, 3 

02, 4 14fc, #>r4 10^ 3>/l/7t504 

[0097] B - 2 . ft 2 <D^fom<DW}ft ' **fCI±. 
7K*^^aa^ov^tfB**cKWi-*o 8Kb** 

[0 0 9 8] fflfflU5 OCiot, HEE*X:*f**>* 
3 0 0Oyt7 h/^;i/^3 0 2 «MSHtjfe 1 0 OOv 
^7hA>/1 0 2, 1 0 4 tf±. -^tL-Ptt. «Sft«}ft 
v * x a wS^^f £ i:iv^tv^^ #jLP#K 

[0 0 9 9] ifc. S«il©l#li. SJW5 Ofcjio 
t\ *<om. gfaiIK4 0 7 Y;<)\>-?4 1 4 1± 

KCtv^o 'J'J-7a>74 1 6Ji, ^lOt 

[0 10 0] DtJELfcfc^O. STOSB5 0 

v h/</u;T3 0 2 $rS<h, (5E*»^^v^ 
3 0 0^f,li*f^^ttill$fi, -PoSfcm^fL^TK^ 
«I»4 0 1 BoT, «E^;V74 i 8-e 
«EE3*tfc«. ^SIS4 2 0T«*5>?>it*o fgtf><b*t 

^ifrfrSt§?4 2 5t% **#x*K*six**#o 
tiZo mmztitzjim**7if*\*. mat* 4 o 3 
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*tit:&. #>-74 1 0^^LT$ 

^^4 o i Kmzti, wv, m&mmi o oi:«»? 

B4 o 3o^*tcistt'b^Tv^^>^4 1 o&mm-f 
zztizx^x^ mwam* o 3 7 *r*tit 

»v>«rottT*aaK4 0 1 ^$^0 :h 
T> ilHrSKB*. *aS£B4 0 1 £ J: tf« 

9R9EB4 0 3 *IoTiSLTV^ e ifatS£»4 
0 3*i:^T, $$%K4 0 1 t<Dmffi.*t, *•>*/ 

io 4 1 o <omizii^ mmLx^zfcm* ? tfx&nm 

[0 10 1] fiL±a*. **«6«^i3it***^oaix 

[0 10 2] *HJ£M^i3V>Tt. *lO*l«<0S^ 
t§St*iL&&4 0 3*fe»ttLfc#fflat»4 0 7 
v*? Y^)Vf4 1 4 tKfct. -Wvt7 b^;vy 
4 1 4C<toT. ^«tt*#^rtf**;0\X (fcm*7Jf 
20 X) ^fHit^J:7taTi/^o LT> v** 

"T4 l 4frt>m&Ltz&m*7irAZ, S-&W4 i n: 
sv*-c\ »x*7#x#mau»5 o 3 7 

5CiS*SIS5 0 8 HUnwu^ 5101: 
^WU^5 1 0[:^v>T, ^15 12 

^>o --5 LT, 5 1 0i:J:oT*»S©i 

[0 1 0 3] fi&oT. **»«UiJ^Tt. Slots 
^^iS^4 1 l ^tta «9 

[0 10 4] ^fc, **»«^^v»rt. £9*vHMt 
40 14^?|^-r^/c*tc. f l^l«-C^/:4o^S 
OH, ffitlfr<Djj&*m^T^ *s*y YJOV7 4 1 4 

[0105] fc*5, ft 1 OHiftffllJC^V^Ttt, n 1 tc^ 
L/c J: ^ tc. fizai&iiB#tc. tfSRSMM 0 3*. 

2 o o^e>o**3!r^**ssii*H«-e. 

m^B4 0 7tt&H-Vjfel 0 OOvt? h^iun 0 4 

t v-v y fAji/74 o 8 tom^&flitstrv^^ 

*SaS«^^v>Tli. |g^S£B4 0 3ti. Htm*-? if* 
50 TV^o SfeoT. *>^4 1 OOTiftffll-Cli. 7K^^"7 
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**jfi«-e»i. v* ? woi/r4 1 4 *m< k, 

[oio6] c. m3<Dnmw : 
c - i . ^3 oHiS«io»j£ : a 7 i4*f£iEofg 3 <om 

*»«i:|BI*0«»*»l 0 0^Ii> 

3 0 0 Srfflv^ 4 9 K LTV»4 0 *Hifc«-CI±, SJE* 

£«>*£\ ft 1 o^ife^^) J: 9 JctK^KK^^ 2 
0 0^fflv^l9i:n-H-CS-6o ftib\ JSLT^R 
Bcafcotii, ±Bo«l, *2*>**ttfcH-oflE 

[oio7] n^-r * j: 9 3 <onmm<D%m 

«jtbv*xA-e*4, • »ft^^sttt*-^v> 

[0 10 8] ±EHifcffllkHaL iSJE 

3 o o^fetttt-vni o oKM&*aa(& 

B401t> JjSfl-mjfil 0 0^ffiSIS4 0 3 k, 

4 3 0 k, jJcX^jHx*-^:* ? *1-&RKJBV** V- 
^fx^»ft4 2 7 k, F 4 2 9* 
<b*E**:«r**>'* 3 0 0O*matC2*«IMUt4 

3 2 k, *r»jtTV*4o 

[0 10 9] #ittS£K4 0 1 14, JSBE**^^ 3 
0 OOttffiPOv* y h^>73 0 2 KjDx, fiSctiti^ — 
0 4 k, «E/^r4 1 8, JftX*S4 
2 OiSitfMJE^TM 2 2 £^1-£o fffltiftB4 0 3 
t±, »2 0Hi£WkP!», «Ctt»MIS4 0 6^£fil;L, 
^>^4 1 0KX »9»jJi#4 2 6 *»T***7^TX4: 
«iH4.ftftil»4 3 2li, »E*3S2T**>* 3 

o oo*ap^asjh*3 o 6*54 ws«^-.x7>w<>u 

^3 0 8 *«x^ 0 Stffl«K4 0 7*4, y 

4 1 4 k*5K»*lS4 2 4 «r, 'PJ-7»4 3 0, 4 
0 9(4, 'J'J-7A;V74 15, 4 16*, "J 
7^»K4 2 7 14, U y h 4 2 8 £, * 

[0 110] BWb*r*«Rl4, ±E»6«J:roHL cm- 
i o o^ift^ft«ofc*ojft^ftiww 

5 0 1k, S**7^SfffiOfc*!>oK**7^»ai 
»B5 0 3 kS:Bx.*o COfc *3tJfc«OBMb2r*aE 
&TM4, fft£0*S#RB4 2 4 \Z&m*7tf*im< 
fc*^B***7:*r*fl**A*tt5 0 5 k, ^g^A^L 
»rtO*t»*i-*fc*?>^>7lc«Sliattt6 0 1 k£«x_T 
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[0111] Rfb*r*ft*HUfr5 0 1 (cjslt&MMMt 
t4, *2^*»«kH«-C*»), *DSS5 0 6i4, KX 
* 7 ifxm mffiM 5 0 3tC£v*Tfc**teai?ttCttA 
S*itv** 0 Kft7^iMK5 0 3 14, 
1 0 0OW^ Pffi#5 0 9 k, tJ&<0SDSS? 5 0 6 
k, *t«£*»5 2 0 k, tB*ST*&T7? 5 2 2 k 

«»5fe«*-*7 38r^»ap5 2 4 tuv^o 

[0 112] *tf»SLB6 0 1 *4, #>^6 0 

10 2, 6 0 6 k, fcnSTfc* 6 0 4 k, >f >V*9 9 6 

0 8 k£«x.£ 0 ^LT, £<&*«SBK&6 Olli,* 
%fl>ttS5 2 OTjMELfc**, *">:/6 0 2, 6 0 6 
£^LT, iMb^ft|&«tt5 0 1 Ktrattttt-Tft. 

[0 1 13] £<bK. $!lffll8R5 0 14, gj^Lftv>#®-fc: 

1 0 2, 1 0 4, 3 0 2, 4 1 4 ^, r/^4 10, 6 
0 2, 6 0 6^, av^Vy-frS 0 4 ***L«LlMli- 
& 0 #>^4 10^ 3>yi/-;t5 0 4^ sK>^6 
0 2, 6 0 6ftk*J4, <-*L-r*u t-^t:J:^tBi$ 

20 **Lfcfcov*T*40^a*«*3ft"Cv*& o * 

i3, ^7-17^73 0 4 6J:Dgt»'7iarA' 
/N*;v^3 0 8f4, #»"CBIBS*L*J:d left 

[01 14] C-2. ft 3 <&HJ6ffl|tf>»ffc : ^m-, 

5 OK ^T3>"/l/7t5 0 4 *IM61-*k, ftl, 

jR^&ttt&o ^Lr, ^<omtif* *4, xr^'j-t 
5 0 2 ia^M> 3>-/V-y9-5 0 4 KJ:&JnflE*S 
30 ItT, SniSBS 0 6*gTMSffil 0 0*Cftft$tL 

[0115] ttttstLfcBfbrxfdu «m«ibi o ort 

t4, KX^- ^ 5 0 3 ^ID> HJE# 5 0 9 

tr^L^tt. WIT, iffl»S5 0 6fc»AS*L* 0 
[0 116]MLfcJ:^^ «#mr&i 0 Ortog^m 
Sfigr-14. A (2) HftoT* (H a O) jP£tt3*Lft 

/si^, ^«mrfei o o^^»m$ft&»**73jr^i4, 

40 Ft, #<<7)*»«r^"Cv^ 0 — * 

*t A *LT\ 3>yi/7t 5 0 4 »:ioTjDE 
8it3bA4b^ (4, WSL<0^iS o * 

**«-c«4, HMt*XttlHUft5 0 1 fc»**7^» 
0 3 *-0(7>*nSS5 0 6 ffi%<D 
B"C*«jRX»*fTft UklUO, 

Sffel 0 0^«#&$fL^K^k*^l4*-&gK^x^ Y\z 
ft >9 , SnSS 5 0 6^ ^ffi 8 MtMn80*K^» 
50 mS*LS&**-7#*l4**igft K9-f *Cft-6 0 dco^: 
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[0 117] i-rmiiz, ±EOJ:^:4jtLfc*-C* 

tiox^tiofcit K**7:*f*£. g^*7 
^fflti-k^v^ lot, 4Mift2rmaiE«^ 

t ^ 1 7 1 Ltz&m&om&m&x 7%zt&% 

A) t >f t ftffiili l 0 0 Cft»t i i k #4 
J:oT, ttfHtfthl 0 OrtlcJsit&ttfllKRoBBE 

[0 118] IT, SDiI§?5 0 6U*5V>-OR&g« 
0fc«AS*l& o 9C«»M»5 2 Oflt JJDilSlS 0 6 

lilllJK*4: LTII]IR£*L. #>^6 0 2CJ:oTa*± 
Iffctl/C* traS*^ >^ 6 0 4 K*xfc*L& 0 ^it, 
£©E]JR*li#>:/6 0 6 i:J:otr/yx^n0 8 
fca$iU3*U 3>yi/7t5 0 4O8AP-C, 4>V 

M^«MS5 0 1 i&Z>mt1f*iZbkzV3-v 
[0 119] B±OJ:HLT, «fl[»MI»5 2 Ofc* 
77 5 2 2-Cfg^$ft"C. *7 3?f*J#fflP5 2 4 *^e>* 

mku<d±% * use m $ tiz> o 

[0 12 0] *3R^o»tL*cov*rSieH1-&o 
i^JE*^^^>^ 3 o oogtaj^-^T;w*;v:/3 0 

^3 0 8(4. UKBttwio 
[0 12 1] iSJE;jtfft#X*>* 3 0 

h^>y3 0 2 g&H-Sr&l 0 0^>f; 
0 2, 1 0 40BBHtt»l±. *2 0*Jt«TR9!L^i: 

[0 12 2] *<om. J»ffl»K4 0 70vr; 

4 1411, SIJSPSB5 OKioT. ai£B#K:*i. 
BaCTV^o 'J'J-7/n>74 15, 4 16lt 

a^nigr«F& mwf&vmi* Bcrv^. 
[oi2 3] ae«fic4j^T^ uaL/ct^^, aj^sb 

5 0 3& ? vr; Fa>/3 0 2 £K< fc. 2 O^JSFflO 

AEE**^^ 3 0 OOtK^^ 
14, SE^'^^4 1 8fc*&»E % J»5!3ftS4 2 OtCi 
&ftliS. *BE^^r4 2 2 <b&&«JE. 
Stff 4 2 5 "C«)*»*#»*rer, 1 0 0 Kft 

*&£*i& 0 1 0 OrtK 
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or. iI$K4 o 3^f>*a»B4 o l H 

V, 0 0fc«ttS*i& o 4ib\ iiM4 0 

3 0ffiit#4 2 6 KJ: !K t§^7(c^^ 7 ^xcoia^IUS 

[0 1 2 4] dooi:^;:. 7 4 0 

uzKLxtturxtnmzit&zbizjLL mnmm 

[0 12 5] ttz^ mtif* IZ&$ tizmm* ¥(D^1& 

iftoiSS^ti, jm*-7ifx<offimzi. *)®mx 

[0 12 6] 433. **>y4 1 0 14. SHJf9S6 5 Otcio 
Lfc«aoiSlt*KJS£T. «SSS£E&4 0 3 zmtiz* 

**7#*o»a**fts*Tv**o 

[0 12 7] £ fc, 3 0 OOffiPfi 

20 l^EEffl^Sffi^l/^ 1 8 t 2$$SL&m<D 

mSi^)VfA 2 2<D2~3WLfr'OV7tfWttfbtlX^Z> 0 
£*t<b<0«ffi^/w:m. SJE*3§^*>* 3 0 0l*9O 

WKJi. l*«ESO«£EW4 18i:J:oT, £ X 
^20-35MPaW^J:fO. 8-lMPa»C«E 

4:^0. 8- IMP a 0. 2-0. 3MPa 

K»E1-* 0 -Og^ *SO**3tr^t»»*»2 0 
0i:ftftlT, tttt«%2 0 Q*m*>* h^lztiMk 
30 v> 0 ^ 2 <0%Mm iH»T*S. 

[0 12 8] 4i3. l*«EfflOj(tEW4 18i:J: 
oT> *BEO**^S:i5J:-?-2 0-35MPa^f)i5 
4:^0. 8-1MP aK«BES*t* 0 S5£E**35TX ^ > 
^ 3 0 0*6O*t«Btt, *9E*fn*:i6KfiE2K 9t 

«EEflBO«E^<;vr4 1 8 k 2*«EffiO«E;^74 
2 2 kOHIC. M%«»4 2 O^SILT, MEE^^tK 

*afc*S4 2 O^ii. HSLT^ftv^ *S»S?fel 0 
^OJBjRtt. i©ft**#4 2 0«:aiSUCki:J: 

or. tit?®iE4ajs®Bk4^> BMmm 1 o o tc« 

Isn^t^-eiSo Sot, «»Kifei 0 ort-CJi. 

[0 12 9] i/c. »J6LfcJ:d^ KMflkl 0 Ort 
SC (2) tC^oTTK (HaO) 
50 LTSf fifl^6«SWRt:l 
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0&*fc»*4M*»4 0 6 *K:W\ £<0*ifcfl«g4 0 

#fc#K#>-7*4 1 0K&* *5KLTV*& 0 J: 
»K «»K4 0 1 \zM%L2ti2>frm*7 tfxtz&iti 
**»tt*#»^>*t4 0. 0 OKI*. 

i: o T**35rx«tt4:Sv^ L 4 *? <fc ? ft 
ik#4<440t, ttfHKifel 0 O^ti^mi&^fifi: 

XIMtMft-Cft*. 

[0 13 0] 4*:. M&LtzXo^ **2r* + *;:*4 
*t*^FH»*r*&— flsS-S&fca&fc, **^*IMIS-* 

a«ncii^*Mfc#*i»»tLmLr<&fc*^ s^Pi^r 20 

[0 13 1] *<Dtz&. ttS^K4 0 3*&£«Lft:& 
ffi^K4 0 7K. v^y F^;i/y4 1 4 Srfftlt. 
5 0 iCiot, :Ovt ? 1 4 £5£?S3$JKI8 

LTV^o 1 2 *H< £k"C, 

*ftt. 3 0 0*^^«»4:**^ 

ttlOOli, St^SUiSft^U^tS 

* Q v + * 1 4*m<ftwmmi, &&&& 

*mij\zx suftaa*. waifs sectn mmstt l 

[0 13 2] ft*. ttttWbl 0 0O»*»fl5*K->* 
*y FA^r4 1 4 SrHttfcfc Lr 1 0 0 <D 

m»Wfftt-JtT***Zf»t"C, *Sft«EffifFKWtftfe 
ftv^c*WHttftv*o h/^TM 1 4<OMifcB#p E g 

kttli, UecttTWSK.HIiltf, 5 0 0m 40 
s e cWi *9#4 LV^o 

[0 13 3] 3fe|C^ ***7^0Sfffi*k^Spmo 
S»*^1-«*«WftE|-C**o *>*7 h/^74 1 4fr 
«*9l»4 2 4 Uttte$*L*o *ff^4 2 4 ICtt. 

M*A»B5 0 5 *a9t, B»*7/rxt«»$*L 

[0 13 4] *f«^4 2 4»±. nSlC^oa^S 50 
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4 2 4 a*ISt^i^:^/:lftt*i5, <r<£>iS£* 
(3MWU&4 0 7 t»ft7W 
M»AM5 0 5) KJfc-CT!£:fcLTffix*o 

4 2 4 ali, 3ST^ift»*r^^^«k1-& J:dJSR«4 

2 4b lZX&WbtLT\<*2>o £ 1 LfcfltiS**"*-*** 
SfilS4 2 4ti. ±B©J:3fc«*&Sfrfc***r**:* 
**7 2f*i:£&£^4 2 4 a-CS^t^-H:io 
r. V** 1 4^*bgfm$tt^**^«r* 

5 0 3 izm 9 a* *U »SS* "7 3ET^»ffia» 5 0 3 « 
it«fllX4-7^2: SfeK*ft-S*L&o fit, 
tLfctfXIi, ftffi»B4 0 7 0TI8ILR4 0 7 a £3ir 

•777522 (DTffi.<n&m* y if^vmism 5 0 3 \z& 
»u *yifA%mu5 2 4*e>*w*io*jM»K*Mi 

[0 13 5] ClOJ:d^*3l6*7^«rSfHJ-r***Jfil 
«K * *Uf. ^OSpJjR^i^o 41*. *f*RS4 2 4 
Ofi^S4 2 4 a K***7#*k»**7#*** 
§. K^tS»#**v»a*a4 2 4 atS^ • 

t^ctct/co lot, a^sa^a*^*-^^* 

[0 13 6] L**&> Sit7«»MI6 5 0 3 fc*5 
v^Tli. 7 7 7 5 2 2 0±»^ 1 1* 1 7 ^ 0*f # 
3RS4 2 4^0M^Ak, 777 5 2 2 OT«tT^tS 
^^Mi^:n:Uo v775 2 2(i, *<o 
»ig±. ««1-&*ff fcttl-fcff** 
7cSrfe-1-or% iOtta«*KJ:9 7 7 9»Sk-CilE» 
**Jfc«rWU S**7 2f*3M* 
SAtfttS&5 0 5) 0^lKffl»fkTat«tt4 0 7 a^^u 
ffi®fHT% ft** $ft*ffi*»£S* 

* 0 J: or. £©HEEKJ: 9K*4-7^trWR4-7 4T 
^M*Aatft5 0 5 «:«r***3RS4 2 4^1 
4 2 4 at«*fc*ATS*o z\<Otz#>. #8Utf>«»* 

irait, M«<7)S^4 2 4 ato^S^- 

[0 13 7] 4/c. BX*7#*#aifctt5 0 3 ^15^ 
&T«a»4 0 7 aO-frittttgflix ±EU*h SI 2 
OHJfi«Ui5Jt 4 1 1 kft*o J: or. ClO^ 

3 0jt*«-C*i. ***3R»4 2 4*fe»ttLfcft«Uft 
*0*3R*7 3tr^t^ »**7^»MB5 0 3*» 
tt^SlK* 7 1ST. t fc&LX'g.lZjffiUtf Z>ZLt\Z± 

0. «-a-SfLfc35r^*c*4*L**«<0«K*J: OftTS 

[0 13 8] cifLoO^. **»flli:J:oT4, «iAc 
k ft *+^ftfi^JS 4 r ^*«»K<oftT* 
So/c?^tc. *»*7^Sr****C**1-*Ci:* t -C 
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[0 13 9] ft*. £0*3 0||*«K*v*T*>, J: 0 

74 1 4 *Hv^T***7^*^ffi-r* J: -5 »:Ltv» 
[0 14 0] — ttEE^^4 18^4 2 2 ^SfcRf 

* ft *^»tt#£D ut. «*M«fii o ok«*s 

£ D *<Dtz*b. *%ttff?l±* *Sfc*tt4 0 1 fc**t* 
«EA^74 1 8 0»a"CWRLfcy 3 0 

2 2 0«a-C*IRL^'; 'J-7«R4 0 9<9i£ 
*)')-ys*fr74 1 6£I£ttT. jtE;^74 1 
8*<bjfiE^;l/:/4 2 2 i:!4*aa«4 0 1 ^O*^ 
ffX(D&titimfem&±lz±iP^tzi&4t\z^ y y-?/* 
^74 1 5*»HV*T, «E/^74 2 2*^«&H- 

mm i o oi:M^,«iK4 o \*<oikmir*o>i£j3'& 

ffifem&± U _t # o \Z\ \$ , y iJ-7/<^4 1 6 20 

<OE A ii£l±a* kft*-k£ISltLTV>£o 
[0 14 1] tfc. S5ff**^^>^ 3 0 0lz&m# 

h 4 2 9 K. *X*r*tt»^>f y (H* 
*r) *oftg\ XE^cX^^>^ 3 0 OWROtttt 
btlX^Z>%1&~*-*T)Vj<)V-7$ 0 8 Sr#»-CH< i 

ft»«»4 3 2 *4hLTftff 

* 3 0 0fcStALT5fc«S*L*o ft** u<Otl> i^JE 30 
TttfSftf** >^ 3 0 OH^a^tL^Sf^^iftittLft 
V**-?K1-Sfca&fc, »BE**#\**>* 3 0 0Offi$ 
fcfifl£it#3 0 6**R»t^*LTV>& 0 

[0 14 2] **»«T«fflLfc*7^»ffiP 
5 2 4 K^*t*^«HB«ll^ov^TiW!i-* 0 B 9 J4 
*7ifA$mn5 2 4 ^Hi2*K9l*-*K9IEU H10 
t4*"7#*^mP5 2 4 O^iS^m^t^M^^^oT 

sfm^K5 0 3i±, -to*ao*7^sfmp5 2 4 

JtmS^TRJIttOffiftSS 3 0t*+* o iOffitfcK 40 
5 3 014. 3IRfJK5 3 2 C J: 7^»ffljt»5 
0 3 KB££*LTV>& 0 

[0 14 3] R3R*7^»fliaEK5 0 3 14. il 0 
fti7^ *#S©a»^>;<Bitltftl5^ * 
#«iB**JLfc»'&fc«i. ffi&«5 3 0 t*yffx%m 
□ 5 2 4 hSBS-CSELtv^o -f- L 

r. :^^7^itUD 5 2 4 «M5 3 omt 

l^ItJi^nf^^ 5 3 6jPBRS*ltv& 0 
[0 14 4] ypf^ * 5 3 614. ^f>l/^M# 
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t*»:^tr»*t7^»aj»»5 0 3^:@g 

^JKBPS 2 4«>&^K5 3 0*fc-5£E««:«oJ: 
^>f-?L<^?LSl4ift5mmk S*LTV*& 0 
ifc. /<Vf"?LBE?iJJ4. *7^»fflP5 2 4^&0« 

* a^s** *« <:ti< sat § * 4 

9ft*>Ok£*u *7<T^iWJP5 2 4*i£ffi:«5 3 0 
*hnnnwm\U *7^»BP5 2 4i:f*S« 
« A 0 atr £ fc #ft v^SS$ ft&EMI k $ *LT v> £ 0 

ibtv< > ^ > ^ 7 u * iwi*^r m fc?is-r-£> *u* j: < m 

1 -2mmgJKk1-*U;f ?L&tf>J:KKov*-a±, 
*7#\x3ttBP5 2 4^0*^caKOH[«nftA9 3&^«r 

[0 14 5] ioi?f:lS;li«5 3 0 ttnifc^ 
6. ***«W±, *7W»HlP5 2 4^»aj8fL 
tziT^\U ttftS5 3 0i:f$Ltt7^fffiP5 2 
4<OBP€^ftfcl£«3*u HHBS*^lt*LT**li: 

7^Sfffla»5 0 3«^*gSi^)^^Og»i 

•win*. ^»a«wu*v»T fc**«K*a^**= 

®«T-§*o ***JR»4 2 4C£*4HR. 

TMS4 0 7 a^fij:UMi:ffi^t> **» 

tt%J»5 0 3 £<ffg&4 0mm(7)Xf>^Wt 
L. 10 0-150 mm<D&Wfc 5 3 0 ^. gfffi^K 
K*^<b»3 0-5 OmmlLTRiL/io 
[0 14 6] t fc. M«0^nf^ ^ 5 3 6tt7^ 

^S^mns 2 4 kfi:tt«5 3 o im^mir Xiiz-tzt 

SfffiPS 2 4 t:i*a#I*A»)ai 4v> J: ^ 

^> 0 Z<Dtz#>, *7if*ffi\hUb 2 4^f><0^**^ (tK 

S4 2 4ft:J:UMSfi*fc«iot, 

ynf^n3 6i:S^t^^^ ^7 3ST^»tbP5 

2 4*|g:ffc«5 3 0tC(4jtLftv^ o ioT. ^t^S^tc 

[0 14 7] ft*. ±EL^Hififfl|-e«i, ^tfe«5 3 0 
tynt^ 5 3 6 i:tffflL/:^:ov>T^L/: 
i£tfc«5 3 JftvM4*/n7^* 5 3 

3 6tC^>oT«4, ^r/^^^»KL 
[0 14 8] D. m&m : ft*. *ft9§iiJiELfc3!ifc 
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[0 14 9] ±ELfc*l*5Xtf*2 0*tt«TN±. * 
*X*T*'>* 3 0 0 *r«v^»H-«»i/^T-A*citL 

ifttSBLr**^ Sr^rti- krfc/8 v*fc 
[0 1 5 0] ifc, ±EU«1 is J: IT* 2 Oi|jfc«"C 10 

ti. 1 o o*fe*m**Lfc***7^**« 

«M»±-0 J: d 4**^ «rlHIS* & ^ >f 7<D&Mn 

m Jfe v * -r a £ jgffl 1" £ £ k -e § * o 
10 1 5 1 I Sfc, *2 0|6»«-C»«Lfc3>^^ 
5 104, *30**fl , craLfcTa*B4 0 7 at 
S*t7^»U»»5 0 3©*»/S[Tai:BHfC, * 20 
ffJKS4 2 4 K«fc**X»ftffi«k. 3>;U^5 1 

k *>-e§&o 

10 15 2] tie, »3 0Htt«Hi5V^T. 

3 4 0 9 ^> -f-O^^^v^TKfg^*?^^ 
HJ«ftK5 0 3 K^£-£fc*K _tffiO#'; U-7SKK^ 
***«»4 2 4 «:JSt*tTa«*7^-C**^ (V 

[0 15 3] £fc> »3^**«TilWLfc«lk*5 3 30 
0&V 'J-*7i£&4 3 0. 4 0 90*»Ht8ttT. MiK 

3<D**BfcR*t*£kfcl?§*o 

[0 15 4] 4 fc, #3 03«fc«TfcWLfc«»*5 3 
0I±. ift7^gffiIB5 0 3<o*Sffl^Sli: 
Rf>tt*fcO-C«i«:<, 1£»«5 3 0 «:*fltfl («£ 
If, ><>v<-**fl:7 ^nf^n3 6f) K 

RMLT. »**7 38r^«ffl«»5 0 3 0t7^fftt 40 
□ 5 2 4 tttfa-fZ J:?t:t^Ci:t-Cl&o 

[0 15 5] £ fc. »3<&Hifc«fci3V>-C\ ***S18 

4 2 4 *. fi&fcfeiKS 1 20H^affi^»ffi$*tfcift 
^14 2 4 ai#nt^ttSwi:4"CS4o 

*Uf, *3R*«IS4 2 4 T*ii. 7 #X k OiI£*k 

[0 l 5 6] ffc. »3OHJfct?0Ki3V*T. ffi@c«5 3 

5 2 4 K**|Rj3-£fc6*>k Lfc^OJ: 9 KSEg-T&£ 50 
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0 3 kl£tfc«5 3 0 *R9?tiRWH-C*-& 0 
[0157] SI 1 ^ti:^:, »**7 38r^»ffl«t 
K5 0 3li> *7 3tr^*ffiP 5 2 4 *r9«y^<*^i£SL 
T^-f^o *LT. &tfc&5 3 0l±, Ci*<oR«®tt- 

^7 3ETXSPffiP5 2 4^7 y<#KJS5BL 

So HI 1 dK. t7^»BP5 2 4 

OBBPj»0*HBtc««flc5 3 1 *E«1-*Uf. *7*f* 

SfHip 524 frhMrxvtmiztovx* nvtfcs 3 1 k 

t7^Sf»P5 2 4§8P*ikoF^^jas^;*:$«> t . 
t7^SfttiD5 2 4frh<DmttitfX%L^X*)lLif 7 

[0 15 8] Hz, »3 0««Tli, *X#R»4 2 
4^B**7«*XtB7 KS-t J: 9 fcSX*-7;*f 

x»u«»5 o 3*eo5M«fcffofc*». #v~fm*m 

di-tttf. ***«IS4 2 4"CO**t7^#«^ai 
[0 15 9] ilOfflt«m4^9 7 7 4 1 

3**<OJ:^:Sft4Cfct-Ci4o mi 2\±mm 
(O^yyr 4 1 3 *KW1"*fc#<&R9!B"C**o B* 
X 9 SBJBWO^y 7r413li, fOli^K 
BUR k 3 Juris »K airttttH^SSitfcStttrlRQ. 
&Jgrt*#tf £ k &#o5Mfcfcfc J: h%<omtK'&m*t*> 
±7\,ZZtlT^2>o fi£oT. :<7)J:?^'>774 1 3 
t:vty h/^7'4 1 4 ^^0*^^*7 ^^»At4 
k (;^/*vt7t:J:&R^»A) . /^7t4 1 3 

£o fit, :0/<7 7 7 4 1 3(4. 9MfctJKJ:**&# 

1 1 K«A lS^S4 1 l"Cli**^7^ 

[0 16 0] iOKISttOA7 77 4 1 31*. S#05* 
t£*jKJ: *)7t<OMmz&)%~?Z> X 9 tcLfc^\ ^^-^T 

k«> 

[0ffi^®m^mw] 

[12] gn<o*«fflj8s»m?fe'>xxA^^it^*«* 

■7 * S£9Ji- ^>fci60-7n-^^- 

[B3] B 1 0*«ffl«ft*»'>^fAt:* »tft*»* 
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[04] mi o*wamRnm 9 s 

[MS] Ml (Di/vy h/N>^4 l 4 tU&&4 I I t 

<d n t c & a £ tt * s < y -y r i u 98 i - * tz z> <d §i 93 is 

[B6] *»MO»2 0|t««fcLro*«fflJ»R«a 
vJfc-rAfc^'tfcjfiHt'fc&o 10 

[B8] ***7^«»tB*oS»*r^-t«lM5f«H 

[B9] *7^»ffiP5 2 4 0JgiatlH!tiR«B 

[BIO] *7^SfHJP 5 2 4 Oiat*#i:OB« 

[Ull] |E»HOKX4-7^*tB»K5 0 3 tlttk 
S5 3 0 £lfc^1-&l&9§li!T-**o 20 
[111 2] 7t413 fcSMB-t&fca&OR 

5 0-«l»» 
.1 0 0 

1 0 YjOV? 
10 4 — v-V y Y'^fr-f 

2 0 0-»*afflUfrMfe* >y* 

2 0 2— ->* ? 

3 0 0 -SEEE**^ 9>9 30 
3 0 2-vt7 h 

3 o 4—JScm^-j-r;v/^;v7 p 

3 0 6-atjh# 

3 0 8— zLTfrrtfr? 

4 0 0HBE#-fe>"9- 
4 0 1 

4 0 2— * Y>W7 
4 0 3-«9R%» 
4 0 4-«E/<>ur 

4 0 '<xau» 40 

4 0 6---MK£«S 

4 0 7-»ffli*» 

4 0 8 y FA^r 
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4 o 9 —y y-^aus 
4 i o •••*->-:/ 

4 1 1 — S-frff 
4 1 2 - 

4 1 3-/N'7 7r 

4 1 4 -v* 7 h^A^ 

4 i 6 — y y-7/<^r 

4 1 8 r 
4 2 0-«3S«S 
4 2 2— WE'^r 
4 2 4 --^t^^^f? 
4 2 5 

4 2 6-«ih# 
4 2 7 — y 

4 2 8-'J-^fxy^#- h 
4 2 9 h 

4 3 0 — y y-7»tt 

432 -ttmm 

5 0 l -Kfl:^ftlMKB 
5 0 2-x7^ y-^ 

5 0 3 — KX^ 7 2f A»aiiM& 

5 0 4 -oyyuyf 

5 0 5-iaft7«»«»AW 

5 0 6 - JDSS 

5 0 8 

5 0 9"-WEE# 
5 1 0—3>/«^ 
5 1 2-&ftSHK 
5 2 0 

5 2 2-V77 

5 2 4-t7^MP 

5 3 o-ttMR 

5 3 2-30MR 

5 3 * 

6 o i ---jMtmxBt 

6 0 2»#>7 

6 0 4 — ioS*^ >y* 

6 o 6 

6 0 8--f >^x^ * 
B » 

B S— JO'***- hSB 
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